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Tailor-Made Ceramic Parts 
How to Pick the Right Polyethylene 
Sulfurizing Reduces Seizing 
Cold Worked Stainless Takes 800 F 
New Lacquer for Aluminum 


How Cold Affects Nonferrous Metals 
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Above you see one of four identical pieces recently produced and 
machined by Mahon. It is part of a machine designed for use in 
the manufacture of paper plates. This piece, and the parts and 
assemblies illustrated at the left, are typical of thousands of 
Steel-Weld Fabricated units produced and machined by Mahon 
for manufacturers of processing machinery, machine tools, and 
other types of heavy mechanical equipment. Are YOU making 
full use of welded steel components in your products? In some 
instances pattern cost and time are an important factor... in 
others the strength-weight ratio is important. In the design of 
almost any type of heavy machinery, there are pieces and sub- 
assemblies that lend themselves to more economical production in 
welded steel. If you build such machinery or equipment, you will be 
interested in Mahon’s facilities to serve you .. . because, the Mahon 
organization is a unique source for welded steel in any form... 
a source with complete facilities for design engineering, fabricat- 
ing, machining and assembling. See Sweet's Product Design File 
for information, or have a Mahon engineer call at your convenience. 


THE R. C. MAHON COMPANY © Detroit 34, Michigan 
Sales-Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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For more information, turn to Reader Service Card, Circle No. 471 








Mate rials 






















WILLIAM P. WINSOR 


a EEE eS A 


& 

















lisher 
EAST ENGINEERING 
LIBRARY 
y. R. CLAUSER 
Editor Selection & use of 
metals, nonmetallics, parts, finishes 
JOHN 8. CAMPBELL 
Managing Editor d ‘ 
OH L. EVERHART in product design & manufacture 
echnical Editor 
ROBERT J. FABIAN 
Associate Editor SEPTEMBER 1956 VOL. 44, NO. 3 
MALCOLM W. RILEY 
Associate Editor METAL SHOW PREVIEW 17 
EDWIN M. WEISS ; When and Where. Condensed Technical Program. Exhibitors 
Associate Editor 
SCOTT W. meee FEATURE ARTICLES 
Assistant Editor — 
JACK C. MERRIAM How to Pick the Right Polyethylene...............2. T. Darden, C. F. Hammer 94 
Aastieinel Editor This plastic’s most important engineering properties 
depend on three basic parameters 
PENNY DREXLER 
Editorial Assistant Cold Worked 301 Stainless—Still Strong at 800 F as R.A.Lula 100 
GIL MILLER Good creep and rupture properties make this full hard alloy 
Art Director especially promising for airframes 
New Protective Lacquer for Aluminum ian R.J. Fabian 104 
P A transparent coating keeps aluminum alloys used outdoors 
M. RANDOLPH LON from dulling, pitting or staining 
Advertising Sales Manayer ; am . . 
FRANK J. ARMEIT Tailor-Made Precision Ceramic Parts oe we W.F. Janssen 107 
Production Manager Both re age mages of ceramic parts can be controlled 
GLORIA de LATTAIGNANT ee eee efore a, 
Axst. Production Mana ser Sulfurizing—New Surface Treatment—Reduces Scoring and Seizing G. B. Troup 110 
JOHN Y. CUNNINGHAM New salt bath process increases life of iron and steel parts 
Research & Promotion Manager subject ta boundary lubrication conditions 
MAUD CORE Stronger Reinforced Plastics....0.0.0..0000c. Fae J.W.Case 114 
Asst. Research Manager Better materials should result from use of parallel fibers 
JOHN WN. CARLIN and an improved glass-resin bond 
Circulation Manager How Seven Nonferrous Metals Perform at Low Temperatures : 
E. M. WOLFE T. Gela, W. Lepkowski, H. Gade 116 } 
Manager, Reader Service Tensile, fatigue and impact properties of beryllium copper, P 
ed and tantalum and other materials : 
use in Materials at Work 99, 103, 106, 113 ; 
Published monthly by , , a, s ‘ . , ' 
ts and Glass-coated smokestack, Largest bronze extrusions ever made. ‘ 
nds of REINHOLD PUBLISHING CORP. Filled nylon parts in fuel pump. Flame-proof fabric. Others... i 
130 Park Avenue 
Mahon New York 22,N.Y 7 
it i 622,N.Y. MATERIALS & METHODS MANUAL NO. 130 i 
naking RALPH REINHOLD Selecting Materials for Electrical Contacts... V.G.Mooradian 121 
Chairman of the Board 
some , 
; PHILIP H. HUBBARD - MATERIALS ENGINEERING FILE FACTS 
oo in President & Treasurer 
gn of K. A. STARKE Nodular or Ductile lrons—Materials Data Sheet ............... ny ae Wee oh ee 143 
1 sub- Asst. Treasurer 
ion in F. P. PETERS NEW MATERIALS PREVIEWS 
; Vice President & Secretary ‘ : : 
“ill be A. E. FOUNTAIN 50-50 Copper-Tin Electroplate Resembles Polished Silver......00..00.00....... icscetadiaacs. ae 
ahon Vice President Improved Gasketing Material.......0....0...0000000000occccecceeseseeseeees AR eee sik ibs » See 
a. H, BURTON LOWE 
ricat- ee DEPARTMENTS 
| File MERALD LUE 
ence Vice President Materials Outlook 0000.0 One Point of View 0.0.0.0... eee: 93 
. ati ee 7 Other New Materials, Products... 184 
gan WILLIAM P. WINSOR Men of Materials... ooo... 9 Contents Noted ooo. 185 
Vice President Materials Erigineering News .............. 11 Engineers, Companies, Societies... 236 
- Letters to the Editor 0... |= Meetings & Expositions .................. 244 
Reader Servic .......00......scssessccnee C7 Advertisers and Their Agencies......... 300 
‘@: Manufacturers’ Literature ................ 68 RPI crs cnctaSercacesnsdpues cece 302 
"ee App 
, J PRICE 50 CENTS A COPY. PAYABLE IN ADVANCE, ONE YEAR, $3.00- WO YEARS, $5.00 IN U.S., POSSESSIONS AND CANADA, IN ALL 
M ‘terials & Methods is LATIN AMERICAN COUNTRIES: ONE YEAR, $10.00; TWO YEARS, $16.00. ALL OTHER COUNTRIES: ONE YEAR, $15.00; TWO YEARS, $25.00 
0 exed regularly in the (REMIT BY NEW YORK DRAFT). COPYRIGHT, 1956, BY REINHOLD PUBLISHING CORPORATION, NEW YORK, N. Y. PRINTED BY 
E ‘gineering Index and the PUBLISHERS PRINTING CO, SECOND CLASS MAIL PRIVILEGE AUTHORIZED AT NEW YORK, N. Y. ADDITIONAL ENTRY AT BROOKLYN, WN. Y, 
I) dustrial Arts Index ESTABLISHED IN 1929 AS METALS AND ALLOYS, 
> 











a 
> 


“ 
e 
e 
& 
a 
eo 
%e 
» . 
et 
ee 
- 


seee 
e*%e® 
eces 
<2 


<3 


4 3 
- 





e' 
e® 

*.° 
-* 
-~ - 


e® 
=” 
—— 


This wrought Inconel pot stayed 
hot eleven months, without failure 


Think how this cuts 
salts bath operating costs 


Neutral salt pots aren’t usually expected 
to last 8000 hours. But carefully fabri- 
cated wrought Inconel* nickel-chromi- 
um alloy pots have. 

Take this one. When the above pho- 
tograph was taken it had been going 
for eleven months without shut-down. 
During this period it was operated at 
the customary 1500-1600°F, idled at 
about 1350F°. 

The users, A. F. Holden Co., (De- 
troit Plant) had never previously used 
a wrought Inconel Alloy pot. So they’re 
pretty enthusiastic about this one. It’s 


brought their pot costs way down. And 
it’s been a relief and a saving not to 
tear down the installation for frequent 
pot replacement. 


Fabricated by Misco 
Salt pots owe as much of their success 
to good fabrication as to the properties 
of the alloy used. 
Recognizing this, the Holden Co. 
ordered this pot and, later, a stand-by 


Incone! ..- for long life at high temperatures 


For more information, turn to Reader Service Card, Circle No. 443 
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Every pound costs less to 
process in long-lasting Inconel! 
alloy neutral salt pots properly 
fabricated and inspected. 


A 
NCO. NICKEL ALLOYS 


Teact mat 





successor from Miseo Fabricators. 

Misco skillfully formed and welded 
both under proper conditions . . . then 
X-ray inspected them. 






You can ask a good deal of wrought 
Inconel alloy that has been properly 
fabricated. Not only for neutral salt 
pots but for most equipment subject to 
severe corrosive attack and prolonged 
high temperatures. 

*Registered Trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, WY. 








































Materials Outlook 


MEDIUM DENSITY POLYETHYLENE is now being commercially produced in this 
country. Properties are similar to those of the material recently 
developed in England (see M&M, May '56, p 165). Produced by a 
modification of the conventional high pressure method, the 
polyethylene has a density of 0.935-0.940, with stiffness, heat 
resistance and other mechanical properties ranging between those of 
conventional polyethylene and those of high density polyethylene 
made by low pressure processes. 


A HEAT RESISTANT LAMINATE combines the heat reflectivity of a bright 
metallic surface with the insulation characteristics of glass 
to fabric-reinforced plasties. It affords an efficient barrier to heat 
‘onel transfer up to 1200 F. The highly reflective surface is produced 
erly by metallizing. 


NUTS, BOLTS AND SCREWS CAN BE LOCKED together by means of a newly 
YS developed liquid sealant. The sealant, a thermosetting polymer, 
is a one-component material which has long shelf life and sets up 
only when present between mating metal surfaces in the absence of 
oxygen. When cured it keeps fasteners from shaking loose due to 
vibration, the break-loose torque being higher than the tightening 
torque. 


ELECTROPLATING DEVELOPMENTS: 1) Alternating layers of electrodeposited 
nickel and chromium can be transformed into a homogeneous 
nickel-chromium alloy in about 4 hr by diffusion of the metals at . 
1800 F. Diffusion temperature is below the melting points of 
both metals. 2) Electrocladding molybdenum for oxidation 
resistance can be accomplished by plating a thin gold barrier over 

t the first chromium plate. The gold prevents the molybdenum from 

diffusing through Sebtenen layers of chromium and 1ickel. 
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Materials Outlook 


GLASS DEVELOPMENTS: Thermal shock resistance — Clear silica glass has 
been developed that can be immersed red hot in ice water without 
damage. Melting point is high so the glass can be used continuously 
at 1800 F and intermittently up to 2500 F. Glass solders — 
Relatively soft glasses can be used to seal glass to metal at tem- 
peratures lower than possible with conventional glass-to-metal 
sealing techniques. Ferromagnetic materials — Binding carbonyl- 
type iron powders in a glassy matrix results in ferromagnetic 
materials of good permeability. Cores of this type are reported to 
have a low loss factor. 











RECENT COMPARATIVE CORROSION TESTS on zinc and cadmium coatings 
indicated: 1) no difference between zinc and cadmium coatings in 
industrial environments particularly corrosive to zinc; 2) cadmium 
coatings have longer life in marine environments and warm humid 
atmospheres ; and 3) rate of corrosion of zinc in coastal areas drops 
off rapidly as distance from ocean increases. 


A TEMPERATURE RESISTANT PAINT capable of withstanding temperatures 
up to 1400 F without significant deterioration or loss of protective 
properties has been announced. Described as a ceramic frit-silicone 
resin type, the paint can be used to reduce accelerated oxidation 
of heated steel parts such as mufflers and manifolds on automobiles. 





A HIGH PERMEABLE MAGNETIC MATERIAL is made by heating an alloy composed 
of 85 iron, 9.5 silicon and 5.6% aluminum at 930 F and rolling it at 
room temperature. As rolled, the alloy has triple its normal 
permeability, and eddy current losses are also considerably lower. 


NEW STANDARDS: Plastics pipe — Standards covering dimensions and 
tolerances for rigid polyvinyl chloride pipe and solvent welded 
celluose actate butyrate pipe, proposed by the Society of the 
Plastics Industry, have been presented for consideration by industry 
by the Commodity Standards Div. of the Dept. of Commerce. Aluminum 
sheet — The . um Assn. is adopting American Standard Assni's 

"Preferred Thickness for Uncoated Thin Flat Metals," as set forth 

in ASA B32.1-1952. The new standards apply to standard mill sizes 

for all aluminum . sheet sold through warehouses. 
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Stephen Palinchak, 
Assistant Chief of the 
Rubber and Plastics Div., 
Battelle Memorial Institute, 
has been active in 

the design and development 
of rubber products. 

Dr. Palinchak has also 

been associated with the 
Seamless Rubber Co. and 
with the Rubber Research 
Program at Akron University. 
During World War II 

he developed a process 

for fabricating vinyl parts 
for the military. 








Mien 
Materials web 


Palinchak says: 





“‘Rubber can be tailored to meet a variety of 
engineering specifications.”’ 


During the time that rubber was under Government control, 
there were only a few characteristic types of rubber. Plastics, 
on the other hand, were large in variety and a fabricator could 
choose a plastic to suit his purpose. 


“Today, with the rubber industry in private hands, there 
are improvements in GR-S, neoprene, Thiokol, nitrile and poly- 
acrylic rubbers. The British, pushed by synthetic rubber develop- 
ments, have modified natural rubber to produce many interesting 
products with unusual properties. For example, monochlorothiol 
acetic acid-treated rubber is claimed to give an oil resistant 
rubber equal to polychloroprene. New rubber developments in the 
United States have produced rubbers for a great variety of 
engineering applications. 


“Rubber has teamed up with plastics for the production 
of rubber and plastics items having properties that cannot be 
obtained by plastics or rubber alone. Through polymer blends 
and graft polymerization, high impact materials such as high 
impact styrene and acrylonitrile polymers have been prepared. 
Higher strength silicone rubbers have become available through 
mixtures with fluorocarbon resins. Phenolic-nitrile rubber 
blends and polyviny! chloride-nitrile rubber blends have produced 
many products of high strength and abrasion resistance. 


“There is no end in sight at present for rubber and plas- 
tics demands. Eventually, it will be difficult to determine what 
constitutes a rubber or plastics product, and specific definitions 
will be required to distinguish one from the other.” 
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Pick Your 
Special Electrodes 


From Hundreds 
of Existing 
MALLORY Designs 









Need odd-shaped electrodes for resistance welding around 
corners, inside channels, or other out-of-the-ordinary places? 













Before you go to the time and expense of ordering custom- 
made special electrodes, see what Mallory existing designs 
can do for your job. We have flexible tooling available for 
hundreds of different odd-shaped electrodes. What you 
consider a “special’’ may well be an existing Mallory type 
that you can get on prompt delivery . . . and at economi- 
cal cost. 



















Included in the Mallory line are cold formed single bend 
and double bend types. Also, cast and forged offset designs. 
You have a wide choice of nose shapes, tapers and lengths. 
Bent electrodes are made by an exclusive Mallory cold- 
forming technique which develops maximum strength and 
hardness, to assure long life. Both single and double bend 
types can be supplied with fluted cooling holes and water 
tubes bent in place*, to assure highly efficient cooling 
right up to the welding face. All types use specialized alloys 
and manufacturing methods which Mallory has developed 
during thirty years of pioneering and leadership in the 
resistance welding field. 


Stock Mallory straight electrodes, holders, seam welding 
wheels, dics, forgings and castings are listed in the latest 
edition of our Resistance Welding Catalog. Write today for 
8 this valuable reference book . . . and see your local Mallory 
welding distributor for prompt delivery of high quality 
welding supplies. 


*Patent No. 2,489,993. 





30 Years of Resistance Welding Leadership Expect more...Get more from 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd. 


110 Industry Street, Toronto 15, Ontario aa VPNEWel-\a Welelln 











Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Batteries 


Metallurgical—Contacts * Special Metals and Ceramics * Welding Materials 
MALLORY & CO., Inc INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


For more information, turn to Reader Service Card, Circle No. 371 
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This month 
> Materials certification 


> Largest aluminum forging 


> Predesigning alloys 


























‘Light fringes’ check finish of guided missile parts 
Surface Flatness Measured with New Precision 


® Surface finishing of materials 
has entered another era of pre- 
cision. With the advent of the 
intercontinental missile, Northrop 
Aireraft, Ine. has found that 
ordinary precision standards can- 
not insure the reliability of these 


defense weapons. 

Company engineers now reckon 
surfaces in terms of light fringes. 
A light fringe equals 0.000011 in. 
and many of the instruments 


manufactured by the company are 
held within a tolerance of 0.1 of a 






Millionth of an inch flatness of the 
circular object (upper center) is re- 
vealed by the straight light wave 
pattern, called a light fringe, run- 
ning across the diameter of the glass 
part. The rectangular pieces are 
high precision steel gage blocks show- 
ing a wavy light pattern. Each dark 
band is 0.000011 in. from center to 
center. Discrepancies are determined 
by drawing a straight line across the 
center of each light fringe. In this 
case the steel blocks are shown to be 
more than one light fringe in error. 


light fringe. 

Delicate finishing of the prod- 
ucts is done by hand to bring the 
components to their final peak of 
precision. Final finishing step is 
done by skilled technicians on flat 
or spherical metal lapping plates. 
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Sinking the world’s largest closed die at Alcoa’s Cleveland Works took 


approximately 1500 manhours per die half. Completed die weighs 30 tons. 


Largest Aluminum Forging 
Is Backbone of New Aircraft 


Aluminum forging, a 3000-lb sec- 
tion for the multi-jet Martin XP6M 
Sea Master, is removed from the 
50,000-ton press in the Air Force 
plant in Cleveland, 








Completed aluminum forging is 
156 in, long, 36 in. wide and 12 in. 
thick. It will help form the backbone 
of the fuselage and wing structure 
of the new jet seaplane, 
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@ The largest closed die alum 
num forging ever made was py 
cently produced on the Air Force’. 
giant 50,000-ton press in Cleve. 
land. Weighing 3000 lb the con. 
pleted forging measured 13 ft iy 
length, 3 ft across at its wides; 
point, and a foot in thickness, Th 
forging will be part of the air. 
frame in the XP6M Sea Master. 
the world’s first multi-jet seaplane. 
It will help form the backbone o! 
the fuselage and wing structure 
The forging eliminates numerous 
joining operations with a conse- 
quent saving of both time and 
money. 

Before the forging could be 
attempted, the Cleveland Works’ 
die shop had the problem of sink- 
ing the world’s largest dies. Be- 
cause of their exceptional size, 
the plaster models had to be made 
in two sections to minimize dis- 
tortion. 

From a set rough forged, armo! 
plate steel die blocks weighing 
75 tons, a set of 60 ton finished 
dies was produced. Some 15,000 
lb of metal were machined from 
the blocks prior to mounting on 
the die sinking equipment. The 
remainder was whittled away dur- 
ing the actual sinking operation 
and in the milling of key and toe 
clamp slots. Engineering and pro- 
duction of the dies required sev- 
eral months, with sinking and 
finishing operations for each die 
consuming 1500 man hours. 

The huge press squeezed the 
big forging from a 4200-Ilb blank 
in alloy X7079. This high strength 
alloy can be heat treated to high 
mechanical properties not previ- 
ously possible in heavy sections. 
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Materials Certification Plan Gets Mixed Reception 


g Industry opinions are varied on 
ibility of establishing a 
ve agency to certify the 

materials. The proposal 

an agency with specific 

e to the aircraft industry 

ide by Charles M. Miller, 

»aterials engineer at Northrop 

‘ireraft, in a paper delivered at 

SAE Golden Anniversary 

Veeting in New York. (See M&M, 

June ’56, p 111.) 

Miller’s proposal was subse- 
uently circulated among various 
suppliers of aircraft materials for 
their comment. Although many 
people in the industry indicated 
the need for a materials qualifica- 
tion agency, they held the reser- 
vation that the time involved in 
processing individual testing 
might be a disadvantage. Others 
flatly rejected the idea, stating 


that no outside agency could re- 
lieve the producer from his re- 
sponsibility to test and thus in- 
sure the quality of his own prod- 
uct. 


Typical opinions included: 


> “Testing procedures, materials, 
and components are not sufficiently 
standardized in the aircraft in- 
dustry to permit such an agency 
to be effective. In our opinion, 
this agency would not achieve ac- 
ceptance by either producers of 
materials and components or con- 
sumers of these items. Direct 
contact between producers and 
consumers is vital to producing 
quality aircraft and an intermedi- 
ate agency would tend to prevent 
this liaison and inhibit progress 
rather than promote it.” 


> “Believe the basic principle of 


having the agency answerable to 
the supplier rather than to the 
purchaser is basically wrong. Any 
commercial laboratory can now 
furnish this service.” 


> “If properly accepted, it might 
improve quality and reduce red 
tape.” 
>“Considering industry as a 
whole there is a definite need.” 
The survey of industry was 
done independently by Mr. Miller, 
for use as a basis for further 
study. According to Mr. Miller, 
the proposed agency might func- 
tion in the aviation field in a man- 
ner similar to the activity of the 
Underwriters Laboratory in the 
electrical and safety fields. It 
would be used voluntarily by in- 
dustry to assure greater aviation 
safety. 


Predesigning Alloys for Engineering Applications 


& Engineers and designers may 
soon be able to specify what prop- 
erty combinations are needed in 
a particular alloy with assurance 
that the alloy will be provided in a 
minimum amount of time. Metal- 
lurgists are now on the threshold 
of predesigning a needed set of 
properties into an alloy eliminat- 
ing the time consuming cut-and- 
try metallurgical methods usually 
employed. 

Key to this new research tech- 
nique is metallurgy’s transition 
from an inductive science to a 
deductive one. Walter R. Hibbard, 
Jr., Manager of Alloy Studies Sec- 
tion of the General Electric 
Research Laboratory, recently 
pointed out that “the rapidly de- 
veloping store of knowledge in 
the various alloy types can be 
utilized directly to obtain desir- 
able structures. For example, in 
the high temperature superalloys, 
the optimum degree of solid solu- 
tion hardening, the optimum grain 
size, the optimum distribution of 
particles along the grain bounda- 
ries and within the grains are 


sought. The next step is to select 
the optimum combination of an 
alloy system and processing to 
obtain the desired structure most 
economically. Combinations of 
these technologies and pilot plant 
experience should produce new 
and useful alloys tailored to the 
new and important applications 
of the present and future.” 
Alloy designing 

Paper and pencil metallurgists 


are already at work cutting down 
on the number of laboratory tests 
necessary to find the right alloy 
for a specific application. The 
latest development utilizing this 
new research technique of “pre- 
designing” was recently § an- 
nounced by Westinghouse Electric 

Corp. 
Starting with the conditions 
under which a turbine blade must 
(continued on p 246) 
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Forecast of metallurgical problems is shown by the yearly rise in steam 
inlet temperatures of steam turbines. Alloys must be designed to meet these 


operating conditions, 
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GENERAL 
INDUSTRY 


SPECIFY 


STALWART S4one RUBBER PARTS 


FOR HIGH TEMPERATURE APPLICATIONS. Industry is solving 
problems and cutting costs with SILICONE RUBBER 
PARTS by STALWART. Because newly developed com- 
pounds now retain desirable rubber-like qualities at tem- 
peratures up to +600° F., they are recommended for 
applications where temperatures destroy ordinary rubbers. 
FOR LOW TEMPERATURE APPLICATIONS. Silicone Rubber 
parts by STALWART are capable of withstanding tem- 
peratures as low as —130° F. without becoming brittle. 
They have excellent dielectric properties and resist com- 
pression set, oxidation, ozone and many chemicals. 


Let STALWART .. . specialists in custom 
fabrication of precision SILICONE parts... 
solve your design problems. 


Write today for catalog No. 56-SR-3. 


TALWART | = 

in Bediord, Ohio 
AL Sole Oeesae 1 Northfield Bd 
RUBBER COMPANY | ‘it thie — 


For more information, turn to Reader Service Card, Circle No. 584 
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To the Editor: 


I would like more information about the relative 
corrosion resistance of various coatings on stee]. 
In particular, I am looking for a combination coat. 
ing that has good corrosion resistance along with 
resistance to abrasion. Would it be possible t 
obtain tables of values for corrosion resistance and 
for abrasion resistance for various coatings? , 


HAROLD COSSON, Development Engineer 
Wright Saw Div. 

Thomas Industries, Inc. 

Fort Atkinson, Wis, 


As far as we know such tables do not exist in any 
comprehensive form. It’s a good idea, though, and 
we will try to do something about it. 


S 


eee | 


Battery additive fiasco 
To the Editor: 


I certainly want to express my appreciation for 
the thoughts expressed in the June editorial of 
MATERIALS & METHODS. In particular, the statement: 
“Their testimony was not based on controlled engi- 
neering tests. It was merely their personal opinion” 
should have been underscored and printed in capital 
letters. 

It seems most unfortunate that engineers and 
scientists are such poor salesmen of the merits of 
their profession. Politicians, most of whom have no 
appreciation of ethics or conscientiousness, somehow 
should be made to understand that engineers and 
scientists follow the same code of ethics as the 
medical profession. . 

H. T., Metallurgical Engineer 


To the Editor: 


The engineering and chemical professions salute 
you for your courageous editorial in the July issue 
of MATERIALS & Metuops. The recent flaunting de- 
cision of the FTC in the battery additive case is in- 
deed cause for alarm and it is my hope that a fur- 
ther review will distill some measure of justice from 
this witches brew. 

GEORGE KAHN 
Boston, Mass. 


Sometimes our left hand... 
To the Editor: 


We were dismayed by the following statement 
which appeared on page 94 of the July issue of 
MATERIALS & METHODS in connection with the article 
entitled “Anodized Coatings for Aluminum” in the 
inserted box headed, “Some Process Details”: “Also, 
the rack must be constructed from aluminum since 
other metals will dissolve in the electrolyte.” 

We should like to point out that your recent 
issues have carried two references to the use of tita- 
nium for anodizing racks. First, our own article, 
“Where Industry is Using Titanium and Saving 


(continued on p 298) 
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Colored Stitching Wire. Acme Steel Co., 
1 p. Selection guide for colored stitch- 
ing wire. Colorstitch has a tough 
vinyl paint finish that resists chipping 
and peeling. (1) 
Precision Parts. Aero Supply Mfg. Co., 


Inc., 8pp, illus. Describes facilities for 
design and production of precision 


Tool and High Speed Steels. Allegheny 
Ludlum Steel Corp., 16 pp, illus, Ex- 
panded edition of “The Working of 
Tool and High Speed Steels.” Con- 
tains 17 charts with detailed informa- 
tion. (3) 


Brazing Rings. Alloy Ring Service, Inc., 
leafiet, illus. How to lower your costs, 









































parts on contract basis. Lists work 
and size capacities and shows sample 
varieties. (2) 


speed production and increase quality 
with precision rings and brazing pre- 
forms. 
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Aluminum Design Manual. A)! 
Co. of America, 32 pp, illus, | 
Alcoa impacts and their n 
fabrication—impact extrusio 
produces hollow cup-shap: 
flanged or cupped-end 
combinations 


| - 
Oinun 


CT Des 
1 of 


shapes and 
forms at high production s 


] . 
0 


Heat Resistant Castings. 

Brake Shoe Co., Electro-Alloy 
16 pp, illus., No. T-225. How 
ties of Thermalloy make udvap. 
tageous for castings used in hea} 
treating applications. Describes fagj);. 
ties and engineering service and shows 
typical applications. (6) 


bix 
i 


I )per- 


Forged and Rolled Rings. American 
Locomotive Co., 16 pp, illus., Nos. 
SF-1, SF-2. Describes advantages and 
applications of seamless forged and 
rolled rings. (7) 


Beryllium Copper. American Silver Co,, 
Inc., 4 pp, No. A-300. Data sheet 
features details on specific methods 


/ for heat treating beryllium copper, 


(8) 
Bronze Electrodes. Ampco Metal, Inc, 
4 pp, illus., No. W-25a, Applications, 
characteristics, properties and sizes 
of Ampco-Trode electrodes, both a.c. 
and d.c.; Phos-Trode; Ampco-Trode 
Filler Rod and Coiled Wire; and 
Ampco-Braz No. 1 and 8, (9) 


Aluminum Alloys. Apex Smelting Co., 
15 pp, illus. Composition, typical 
mechanical properties and heat treat- 
ments of standard Apex aluminum 
alloys, (70) 


Spring Design. Associated Spring Corp., 
8 pp, illus. Current issue of The Main- 
spring contains “Relative Load 
Change of Compression and Extension 
Springs Due to Certain Dimensional 
Variations.” (10) 


Shell Cast Copper Alloys. Aurora 
Metal Co., 6 pp, illus, Describes the 
shell mold process as applied to copper 
base alloy castings. Lists advantages 
and shows typical applications. (11) 


Subzero Pressure Tubing. Babcock & 
Wilcox Co., Tubular Products Div., 
6 pp, illus., No. TB-357. Information 
on tubular products for subzero appli- 
cations such as ethylene purification, 
low temperature heat treatment of 
tool steels and synthetic rubber pro- 
duction. (12) 


Gray Iron. Belle City Malleable Iron 

Co., 4 pp, illus, Lists ten reasons for 

Belectric Iron’s superiority. This gray 

iron is not poured into molds 4s 

tapped from cupola, but goes into an 

electric furnace for further paritynk 
\ 


Beryllium C r. Beryllium Corp., 12 
pp, illus. Shows range of Berylco 
beryllium copper casting alloys: avail- 
able alloys, properties, advantages, 
casting and processing scone TN 


Alloy Tubing. J. Bishop & Co, Platinum 
Works, Stainless Steel Products Div., 
12 pp, illus. Catalog of cold drawn 


stainless steel tubing—mechanical, 
capillary and hypodermic—from 0.008 
to 1 in. o.d. Also describes nickel 


and nickel alloy tubing and small 
tubular specialties. (lo 
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-oducts. Continental-Diamond 
. Div. of Budd Co., Inc. 16 
No. T-55. Catalog of Teflon 
ets, rods, gaskets and fabri- 
cialties. (16) 


Tubing. Flexaust Co., Div. of 
Zine-Lead Co., Inc., 4 pp, 
61. Describes Plica, a bend- 
ng that can be bent by hand, 
with hacksaw or knife. Made in 
ferrous and nonferrous metals, fiber, 
paper and other materials, it is used 
for electrical conduit, air ducts, shaft 
‘asing and noncorrosive liquid 7) 


finned Tube. Wolverine Tube Div., 
Calumet & Hecla, Inc, Booklet covers 
the numerous applications for Trufin 
integrally finned tube in the process- 
ing, electrical, water heater, refrig- 
eration and allied industries. (18) 


Fasteners. Camloc Fastener Corp., 6 
pp, illus., No, 58. Lists advantages of 
Camloc fasteners. Originally developed 
for aircraft where extreme vibration 
occurs, these fasteners are used in 
other industries because they “open 
or close in a split second with positive 
locking action.” (19) 


rivets. Chicago Rivet & Machine Co., 
16 pp, illus., No. 42, Catalog lists 
almost 1400 standard precision-made 
semitubular, full tubular and split 
rivets, and bag studs and rivet caps. 
Also contains chart of standard clinch 
allowances that shows how to deter- 
mine proper rivet length. (20) 


Chromizing Steel Surfaces. Chromalloy 
Corp., 8 pp, illus., No. 5. Describes 
Chromalloy process for increasing the 
heat, wear and corrosion resistance of 
steel by high temperature diffusion 
of chromium into the surface. (21) 


Colorants for Polyethylene. Claremont 
Pigment Dispersion Corp., 6 pp, No. 
220, Data on the PE series of granu- 
lar color concentrates for coloring 
polyethylene. (22) 


Screws. Cleveland Cap Screw Co., Box 
888, 2917 E. 79th St., Cleveland 4, 
Ohio. Vinyl plastic card listing steel 
analysis, head marking, tensile 
strength, Brinell and Rockwell hard- 
ness for screws up to 2% in. dia. 
Request from Advertising Manager, 
Cleveland Cap Screw Co. 


Cleaner. Cobehn, Inc., 8 pp, illus. De- 
scribes the Cobehn Ratdow Seated 
Technique used for cleaning precision 
ball bearings in gyros, servomechan- 
isms and other instruments where low 
torque specifications must be metas) 


Springs and Formed Wire. Colorado 
Fuel & Iron Corp., Wickwire Spencer 
Steel Div., 12 pp, illus. Shows various 
types of Wickwire springs and formed 
wire, including compression, extension, 
torsion and flat wire springs. (24) 


Glass. Corning Glass Works, 12 pp, 
illus., No, IZ-1. Stresses increasing 
importance of glass in product design, 
tabulates physical characteristics of 
various glasses and describes design 
services, (25) 


Tefion Products. Crane Packing Co., 
12 pp, illus, No. T-110. Facts on 

emlon, John Crane products mad2 
from Teflon. Describes mechanical and 


hydraulic packings in both braided 
and molded types, special hydraulic 
packings, FreeFlow envelope type and 
solid gaskets, O-rings, flexible bellows 
and sheet, rod, tubing and tape. (26) 


Silicone-Glass Laminates. Dow Corning 
Corp., 4 pp, illus. Features a wide 
range of specific electrical and elec 
tronic applications for silicone-glass 
laminates, Lists physical and dielectric 
properties. (27) 


Alloy Handbook. Wilbur B. Driver Co., 


150 pp., illus. “Alloy Handbook of 
Electrical Resistance and Electronic, 
Chemical and Mechanical Applica- 
tions.” A complete manual that is 
an excellent introduction to this com- 
pany’s alloys, technical services, 
plants and facilities. (28) 


Electronics. Driver-Harris Co., 8 pp, 
illus. Four bulletins describe a 0.0005- 
in. dia enameled wire for resistors; 
an alloy with a specific resistance of 
1000 ohms per cmf; a new heating 
element alloy; and a new oxidation 
resistant, thermocouple for high tem- 
peratures. (29) 


Large Forged Nuts. Jos. Dyson & Sons, 
Inc., 5125 St, Clair Ave., Cleveland 
3, Ohio. Catalog of large hex nuts, 
square nuts and special nuts ranging 
in size from 1% to 8 in. Request 
from Dyson, Dept. P. 


Plasticizer. Eastman Chemical Prod- 
ucts, Inc., 6 pp. Describes plasticizer 
84, a distilled butyl octyl phthalate 
plasticizer that shows promise as a 
replacement for dibutyl phthalate in 
nitrocellulose lacquers. Laboratory 
tests show new plasticizer to have 
excellent cold check resistance and 
permanence. (30) 


Custom Molded Plastics. Erie Resistor 
Corp., Plastics Div., 4 pp, illus. De- 
scribes facilities for custom molding 
plastics and shows typical products. 

(31) 


Welding Procedures. Eutectic Welding 
Alloys Corp., 140 pp, illus. Pocket 
data book containing welding proce- 
dures for every base metal. Covers 
120 welding rods, electrodes and weld- 
ing compounds, (32) 


Aluminum Parts. Falstrom Co., 2 pp, 
illus., No. 140-20M-54. Describes 
facilities for fabricating aluminum 
parts and shows typical Protas) 


High Impact Plastics. Fiberite Corp., 4 
pp, illus. Describes largest producer 
of reinforced phenolic and melamine 
molding compounds, gives properties 
of various Fiberite materials and 
shows applications. (34) 


Paint Wiping, Spraying. Finish Engi- 
neering Co., Inc., 4 pp, illus. Data on 
an automatic paint wiper that handles 
1000 parts per hr and a spray paint- 
ing machine that paints as many as 
1200 pieces per hr. (35) 


Sintered Carbides. Firth Sterling, Inc., 
4 pp, illus. Describes Firthite TXL, 
a carbide grade for machining steel. 
Contains a cutting speed vs tool life 
graph and performance reports. (36) 


Cementable Tefion Tape. Garlock Pack- 
ing Co., 2 pp, illus., No. AD 158, Data 
and installation instructions on ce- 





.mentable Teflon tape in thickness as 
‘low as 0.005 in. (37) 


Powdered Metal Electrodes. General 
Electric Co., Welding Div., 4 pp, illus., 


No. GED-3048. Weld properties, de- 
position rates and other characteristics 
of low hydrogen, powdered metal elec 


trodes Strikeasy LH-1 and LH-2. (38) 


Rigid Pvc. B. F. Goodrich Chemical 
Co., 8 pp, illus. How rigid unplasti- 
cized polyvinyl chloride compounds 
Geon 8700-A and 8750 are used in 
making rigid vinyl pipe and fittings. 

(39) 


Cast Iron Specifications. Gray Iron 
Founders’ Society, Inc., 4 pp. “Sum- 
mary of Cast Iron Specifications.” 
Covers gray and nodular (ductile) 
cast irons and cast pressure pipe, soil 
pipe, valves and fittings. (40) 


Silver Brazing Alloys. Handy & Harman, 
4 pp, illus., No. 70. Applications of 
Easy-F lo and Sil-Fos low temperature 
silver brazing alloys. (41) 


Perforated Materials. Harrington & 
King Perforating Co., Inc. 128 pp, 
illus., No. 62. Catalog of perforated 
metals and other sheet and plate 
materials. Lists advantages, shows 
standard patterns, gives instructions 
for ordering and suggests new indus- 
trial and decorative uses. (42) 


Arc Welders. Harnischfeger Corp., 4 
pp, illus., No. W99-1. Describes a.c.-d.c. 
are welders that are simple, safe and 
automatic. They are suitable for me- 
tallic arc, Heliarc, sigma and spot gun 
welding. (43) 


High Density Polyethylene. Hercules 
Powder Co., Cellulose Products Dept., 
6 pp. Properties and uses of Hi-fax 
a new high density polyethylene made 
by the Ziegler process. (44) 


Socket Screws. Holo-Krome Screw 
Corp., 32 pp, illus. Industrial con- 
sumer net price schedule for cold 
forged socket screw products, (45) 


Sleeve Bearings. Johnson Bronze Co., 
4 pp, illus. Advantages of Johnson’s 
standard sleeve bearings made in 
more than 900 sizes and more than 
200 combinations. Tabulates tolerances 
and chemical and physical properties. 

(46) 


Cemented Carbides. Kennametal, Inc., 
44 pp, illus., No. B-222. “Designing 
with Kennametal” provides mechanic- 
al design information for engineers 
who design parts calling for the use of 
Kennametal or Kentanium, (47) 


Molded Fiberglass. H. Koch & Sons, 
20 pp, illus. Shows facilities of one of 
the world’s largest fabricators of 
molded Fiberglas products. Among 
other equipment, Koch makes carryin 
eases for delicate instruments, all- 
weather radomes and luggage. (69) 


Welding Electrodes. Lincoln Electric 
Co., 28 pp, illus., No. SB-1352. Guide 
for selecting electrodes for stainless 
steels, nonferrous metals, cast iron 
and manual hardsurfacing. (48) 


Printing and Marking. J. Frank Motson 
Co., 4 pp, illus, Describes specialized 
services in printing and marking on 
plastics, glass, metals, wood, ceramics 
and other materials. (49) 
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Reduced Iron Powder. National-U. S. 
Radiator Corp., Plastic Metals Div., 
4 pp. Properties of Plast-Iron Grade 
B-261 used in the making of sintered 
compacts, The reduced iron powder 
eliminates copper, saving from 1 to 
5¢ per lb in cost of material. (50) 


Vulcanized Fibre, Laminates. National 
Vulcanized Fibre Co., 4 pp, illus. Prop- 
erties and uses of vulcanized fibre, a 
converted cotton cellulose, and Pheno- 
lite laminated plastics, a group of 
thermosetting high pressure laminates. 

(51) 


Wire Cloth Parts. Newark Wire Cloth 
Co., 8 pp, illus. Describes facilities for 
making wire cloth parts and assem- 
blies. Also shows typical wire cloth 
inserts and assembled wire cloth parts 
in fine, medium and coarse mesh and 
space cloth. (52) 


Reinforced Plastics. Owens-Corning Fi- 
berglas Corp., Plastics Reinforcement 
Div., 28 pp, illus., No. PR6 Al, How 
Fiberglas-reinforced plastics reduce 
production costs and build product 
sales, Gives properties of various re- 
inforcing materials and of parts made 
from reinforced molding compo 

(53 


Self-Clinching Fasteners. Penn Engi- 
neering & Mfg. Co. 12 pp, illus., No. 
CL-356. Design information, installa- 
tion directions and recommended 
forces for Pem self-clinching nuts for 
load carrying threads in thin steel, 
brass, copper or aluminum sheets. 
Nuts are installed in drilled or 
punched holes with standard “— 

54 


Heat Resistant Paints. Preferred Utili- 
ties Mfg. Corp., 12 pp, illus. Data on 
Preferred White Hot, a white paint 
that contains titanium and resists 
temperatures to 2840 F, and Preferred 
Pyro-Chrome, a green paint with a 


Irons & Steels @ Parts @ Forms 


Malleable iron. Albion Malleable Iron 
Co., 15 pp, illus. A thorough analysis 
of malleable iron. Defines malleable 
iron and shows its relationships to 
other ferrous materials. Also presents 
micrographs, physical properties and 
relative cost figures for several parts 
now being manufactured. (74) 


Stainless Steel Powders. Alloy Metal 
Powders, Inc. Concerns sintering of 
high temperature alloy powders in the 
stainless steel group and the availa- 
bility of such grades. (75) 
Alloy Steels. Armco Steel Corp., 32 pp, 
illus. Graphic description of quality 
control from raw material to finished 
steels. (76) 
Wire Parts, Small Stampings. Art Wire 
& Stamping Co., 4 pp, illus. Shows a 
variety of wire parts and small metal 
stamp produced in both ferrous 
and nonferrous metals. (77) 
Investment Castings. Austenal Labora- 
tories, Inc., 12 pp, illus. Describes 
Microcast process and charts repre- 


70 e 


heat to 


chrome base, that resists 
4000 F. (55) 


Barrel Finishing. Almco Div., Queen 
Stove Works, Inc., 50 pp, illus. Com- 
prehensive manual divided into four 
sections: barrel finishing and vari- 
ables involved; Almco sample process- 
ing laboratories; Supersheen barrel 
finishing machines and _ accessory 
equipment; Supersheen media and 
finishing compounds. (56) 


Tefion Products. Raybestos-Manhattan, 
Inc., Plastic Products Div., 8 pp. 
Typical applications properties and 
sizes of Teflon and Raylon (reproc- 
essed Teflon) sheets, tape and molded 
and extruded rods and tubes. (57) 


Aluminum Digest. Reynolds Metals Co., 
2500 S. Third St., Louisville 1, Ky. 
Reynolds Aluminum Digest contains 
50 to 60 reviews of articles relating 
to aluminum a news summary of 
related current events, statistics on 
the aluminum industry and patent 
listings. To receive this monthly, re- 
quest from Reynolds, Desk ES. 


Silver and Nickel Plating. Sel-Rex 
Precious Metals, Inc., 16 pp. Describes 
Silvrex bright silver Lag or § process 
said to give a mirror bright finish 
directly from the bath, either as a 
flash or as a heavy deposit. Also ex- 
plains Lectro-Nic process for deposit- 
ing hard, ductile, comprehensively 
stressed nickel coatings. (58) 


Quarter-Turn Fasteners. Southco Div., 
South Chester Corp., 12 pp, illus. 
Catalog on Lion fasteners. Describes 
three main types of quarter-turn 
fasteners and their applications. (59) 


Nickel and Nickel Alloy Tubing. Superi- 
or Tube Co., 20 pp, illus., No. 12. 
Catalog of nickel and nickel alloy 
tubing. Tabulates mechanical and 
chemical properties and _ discusses 
selection and application. (60) 


sentative properties of investment 
cast alloys. (78) 


Forged Steel Rings, Flanges. Standard 
Steel Works Div., Baldwin-Lima- 
Hamilton Corp., 12 pp, No. 10,000. 
Design advantages and _ cost-cutting 
applications of forgings in industrial 
processing equipment. (79) 
Nickel Plated Steel Pipe. Bart Mfg. 
Corp., 6 pp, illus. Lectro-Clad pipe 
controls corrosion in water systems, 
in natural gas production and in the 
pulp and paper organic chemical and 
inorganic chemical fields. (80) 
Low Alloy Steel. Bethlehem Steel Co., 
66 pp, illus., No, 353. Properties and 
features of Mayari-R s for use in 
applications requiring high strength 
and good wear and corrosion resist- 
ance. (81) 


Wire Cloth. Cambridge Wire Cloth Co., 
4 pp, illus. New quarterly house organ 
on woven wire conveyor belts, indus- 
trial wire cloth and other woven wire 
products. (124) 


Circular Steel Parts. Cleveland Welding 
Co., 26 pp, illus. Describes Cleve-Weld 
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Friction Materials. Thermoid Co,, 7¢ 

illus. Catalog contains fun lament 
information on friction materia]s in 
cluding a chart to aid in proper Pag 
tion to meet various requirements 


(61) 
Wnsend 
Advan- 


Rivet. Cherry Rivet Div., 
Co., 4 pp, illus. No. TCL-11 


tages and operating principles of th, 
Cherry “700” rivet. Lists hez ] styles, 
diameters and lengths. (62) 


Extruded Tefion Rod. Tri-Point Mfg 
Inc., 1 p, No. T-556. Price schedule oy 
extruded Teflon rod in 22 diameters 
from 0.125 to 1 in. (63) 


Compression Formed Tubing. Tube Re. 
ducing Corp. 6 pp, illus., No. R3 
Reprint: “Compression-Formed Stee] 
Tubing Offers Close Tolerances ani 
High Strength Properties.” (64) 


PVC Parts. Tube Turns Plastics, Inc, 
6 pp, illus. How custom molded parts 
of unplasticized polyvinyl chloride 
solve corrosion and weathering prob- 
lems. Tabulates PVC’s resistance to 
various materials and shows repre- 
sentative products. (65) 


Plastics Primer. Bakelite Co., Div. of 
Union Carbide & Carbon Corp., 48 pp, 
illus. “The ABC’s of Modern Plastics” 
presents basic facts on the sources 
and production of plastics, their spec- 
tacular growth and their importance. 

(66) 


Copper Powder. Malone Metal Prod- 
ucts, subsidiary of U. S. Bronze Pow- 
der Works, Inc., 4 pp, illus, Describes 
Fernlock Copper, which is made by 
electrolysis and has a dendritic par- 
ticle shape, low density, fine mesh size 
and high purity. (67) 


Perforating Dies. S. B. Whistler & 
Sons, Inc., 24 pp, illus., No. 55, Cata- 
log of adjustable perforating dies. 
Lists sizes, shapes, applications and 
punching pressures. (68) 


Process and shows how specialized 
facilities and know-how can save 
money on circular steel] parts. (82) 


Steel Tubing. Summerill Tubing Co. 
Div. Columbia Steel & Shafting Co. 
8 pp, illus. Cold drawn steel tubing for 
hydraulic applications. (83) 


Circular Steel Shapes. Commercial 
Shearing & Stamping Co., 24 PP, 
illus., No. P-8. Covers range of cold 
formed circular steel blanks, flanged 
and dished shapes, produced from 
stock dies. (84) 


Stainiess Steel Castings. Cooper Alloy 
Corp., 8 pp, No, 55. Information on 
cast stainless steels includes mechani- 
cal properties and extensive corrosion 
data. (85) 
Perforated Steel Sheets. Cross lng! 
neering Co., leaflet, illus. Shows var'- 
ety of designs available and typical 
uses of perforated steel sheets for 


ventilation, concealment, decoration 
and protection. (86) 
Stainless Steel Fabrication. Crucible 


Steel Co. of America, 160 pp. Fabrica- 
tor’s handbook for Rezistal stainless 
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forming, machining, cutting, 


steels. : wee - 

‘ning, heat treating, pickling, finish- 
a anid ‘ther reference data. (87) 
forging Information. Drop Forging 
Assn., 8 PP, illus, Booklet describes 
forging process and uses of method 


1 everyday products. (88) 


Static and Centrifugal Castings. Dura- 
loy Co., 16 pp, illus., No. 3854-G. De- 
<ribes facilities for producing high 
alloy static and centrifugal castings. 
Data on castings for heat, corrosion 
and abrasion resistance. (89) 


iron Powder. Easton Metal Powder Co., 
Inc. 5 pp, illus, Specifications for 
designing with Ferroflame “A” iron 
powder. (90) 


investment Castings. Engineered Preci- 
sion Casting Co., 8 pp, ilus. Complete 
data on EpCo precision investment 
castings of stainless steel, alloy tool 
steel, beryllium copper and other 
metals and alloys. (91) 


inserts. Groov-Pin Corp. Self-tapping 
insert used as original equipment and 
for salvage and repair of stripped 
threads. - (92) 


Steel Extrusions. H. M. Harper Co., 16 
pp, illus, Covers production of extru- 
sions from stainless steels, heat re- 
sistant alloys, titanium alloy steels, 
carbon steels and specialty bronzes. 
Glass lubricant assures inexpensive 
dies, rapid die changes and economi- 
cal extrusion of difficult alloys. (93) 


Steel Tubing. Higby Mfg. Co., Avon 
Tube Div., 8 pp, illus. Fabrication and 
application data for thin walled steel 
tubing. (94) 
Powder Metal Parts. Keystone Carbon 
Co, 6 pp. folder, Describes powder 
metal products and production facili- 
ties, (95) 
Wire. Keystone Steel & Wire Co., 12 
pp, illus., No. la Ke. Illustrates the 
various kinds of wire available and 
provides information about the cold 
heading operation. (96) 


Steel Bar. La Salle Steel Co., 20 pp, 
illus. Data and charts on properties 
of a high strength, free machining 
bar. (97) 


Carbon and Alloy Steels. Lukens Steel 
Co., 12 pp. Compares carbon and alloy 
steels for pressure vessels. Nine 
graphs show temperature nua 3 
Castings. Meehanite Metal Corp., 4 pp, 
illus. Reprint tells how cost of spe- 
cial pattern making can be eliminated 


by ordering cast bar stock in stand- 
ard sizes, (99) 


Forgings. Pittsburgh Forgings Co., 4 
pp, illus. Pictures forgings made for 
the automotive industry. (100) 


Seamless Mechanical Tubing. Pittsburgh 
Steel Co., 198 pp, illus. Applications, 
cost anlaysis, production techniques, 
Inspection and testing methods. toler- 
ances, chemical composition, physical 
properties, machining techniques, ref- 
erence tables for full range of seam- 
less mechanical tubing. (101) 


Deep Drawn Parts. Pressed Steel Tank 
Co., 16 pp, illus, How industries have 

n helped in quality production at 
low cost by use of Hackney Metal 
containers and deep drawn component 
parts, (102) 


Roll Formed Shapes. Roll Formed Prod- 
ucts Co., 26 pp, illus. Shows simple 
and complex sections produced from 
both ferrous and nonferrous metals. 

(103) 
Steel Tubing. Sawhill Tubular Prod- 
ucts, Inc., 16 pp. Information on 
grades and size range of company’s 
steel tubing. (104) 
Zinc Coated Steel. Sharon Steel Corp., 
12 pp, illus, Physical properties of 
a hot dipped, zinc coated strip steel. 

(105) 
Steel Castings. Stee] Founders’ Society 
of America, 4 pp, ilius., Product De- 
sign Study No. 71. How a complex 
one-piece compressor cylinder was 
cast in steel. (106) 


Embossed Steel. Sun Steel Co., 4 pp, 
illus. Patterns available in embossed 
steel sheets and coils. (107) 


Wire Processing. Sylvania Electric 
Products, Inc., Parts Div., 12 pp, illus. 
Facilities for manufacture of fine wire 
and ribbon, and wire and ribbon parts. 
Chemical composition charts of ma- 
terials used are included. (108) 


Steel Castings. Tempil Corp., 40 pp. 
“Recommended Practice for the Weld- 
ing of Steel Castings.” Comprehensive 
manual published by the Stee] Found- 
ers’ Society of America. (109) 


Steels. Timken Roller Bearing Co., 
Steel & Tube Div., Canton, Ohio. 
Complete catalog of steels, Request 
from Timken on company letterhead. 


Small Precision Metal Parts. Torrington 
Co., Specialties Div., 4 pp, illus. Shows 
various small precision metal parts 
custom-made by this company. (110) 


Seamless Steel Tubing. Tube Reducing 
Corp., 4 pp, illus. Data on Rockdrawn 
small diameter, seamless steel tubing. 
Sizes range from % to 1% in. o.d. 
in a wide variety of wall thicknesses 
in carbon, alloy and stainless reryy 
(111 


Steel Castings. Unitcast Corp., illus., 
No. 649A. Discusses testing facilities 
for insuring high quality production 
of steel castings. (112) 


Constructional Alloy Steel. U. S. Steel 
Corp., illus. “U. S. Steel Presents 
T-1” gives properties and fabrication 
data for new high strength, weldable 
steel with exceptional toughness. 
(113) 
Weldment Fabrication. Acme Welding 
Div., United Tool & Die Co., 6 pp, 
illus. Describes facilities for planned 
weldment fabrication. (114) 


Vacuum Melting. Utica Metals Div., 
Utica Drop Forge & Tool Corp., 8 
pp, illus. Production and testing eauip- 
ment. and progress made by Utica 
in taking vacuum melting out of the 
laboratory and into production. (115) 
Tool Steel. Vanadium-Alloys Steel Co., 
68 pp. New tool steel guide with data 
on more than 50 types of tool steel 
and cold finished products. (116) 
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Stampings. WLS Stamping Co., 4 pp 
illus. Describes high speed, low cost 
stamping process using “speed tool- 
ing” method, (117) 
Pipe and Tubing. Wallingford Steel 
Co., 8 pp, illus. Stainless, carbon and 
alloy steel tubing for ornamental, 
mechancial, pressure, sanitary and 
aircraft use in size range from % to 
83 in. o.d. (118) 
Stainless Steel Sheet. Washington Steel 
Corp., 12 pp, illus, Care and use of 
Type 430 MicroRold stainless steel 
sheet. Physical properties and analy- 
sis, relative corrosion resistance, fab- 
rication and application. (119) 
Stainless Steel Castings. Waukesha 
Foundry Co., 4 pp, illus., No. WF-5. 
Facilities for producing any hard-to- 
shape type of stainless steel castings. 

(120) 
Metal Stamping. Worcester Pressed 
Steel Co., 8 pp, illus. Company facili- 
ties for custom metal stamping, (121) 


Electric Weld Tube Mills. Yoder Co., 64 
pp, illus. Reviews tube making proc- 
esses and gives complete description 
of the cold forming, electric welding 
process—its development, its possibili- 
ties and its limitations. (122) 


Mechanical Tubing. Youngstown Sheet 
& Tube Co., 4 pp, illus. Features size 
and wall thickness of a complete line 
of Yoloy electric weld mechanical tub- 
ing. (123) 


Nonferrous Metals e¢ Parts 
e Forms 


Die Castings. Advance Tool & Die Cast- 
ing Co., 8 pp, illus. Illustrates facili- 
ties for producing die casting to 
specifications. (129) 


Aluminum Pipe. Aluminum Co. of 
America, 18 pp, illus, Aluminum pipe 
characteristics and advantages for 
each of its major fields of application. 

(130) 
Aluminum Stainless Steel. Aluminum 
Goods Mfg. Co., Contract Div., 21 pp, 
illus. “Service to Industry” lists wide 
variety of component parts made for 
government and industry. Technical 
services and finishing and fabricating 
facilities are also described. (181) 


Electrolytic Copper Powders. American 
Metal Co., Ltd., 3 pp. Data sheets give 
specifications for electrolytic copper 
powders. (182) 


Bearing Bronze. American Smelting & 
Refining Co., Continuous-Cast Prod- 
ucts Dept., 6 pp, illus., No. 301. Pre- 
sents in tabular form all continuous- 
cast stock sizes and weights for solid 
and hollow bronze bars % to 9 in. in 
dia. (133) 
Precision Castings. Atlantic Casting & 
Engineering Corp., 12 pp, illus. How 
to obtain nonferrous castings cast to 
ordinary machining tolerances. De- 
scribes process and gives alloy speci- 
fications. (134) 


Magnesium, Aluminum Castings. Bendix 
Aviation, Eclipse-Pioneer Div. Found- 
ries. “Book of Facts” shows company’s 
facilities for custom making aluminum 
and magnesium castings. (135) 
Machining Titanium. Cincinnati Milling 
Machine Co., 16 PP, illus.. No. M-1866. 
Discusses machining characteristics 
with emphasis on chip aes? 
136 
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Manufacturers’ Literature 


Aluminum Alloys. Peter A. Frasse & 
Co., Inc., 4 pp, illus. General proper- 
ties, fabricating characteristics, typi- 
cal applications and available size 
ranges of nine common aluminum 
alloys. (137) 
Aluminum Alloy. Frontier Bronze Corp., 
24 pp, illus. Describes Alloy 40-E, a 


high strength alloy containing zinc, 
titanium and chromium. 


magnesium, 
Alloy needs no heat treatment. (138) 
Electroforming. Gar Precision Parts, 
Inc., 4 pp, illus, Process permits ex- 
act reproduction of intricate details 
on sheet or complex forms using per- 
manent or expendable mandrels. 
(139) 
Metal Powders. Glidden Co., 6 pp. Con- 
tains specification sheet for lead and 
Nesistox copper powders. (140) 
Zinc Die Castings. Gries Reproducer 
Corp., 8 pp, illus. Design information 
and physical data on zinc alloys for 
die casting. (141) 
Aluminum Products. Harvey Aluminum, 
8 pp, illus. Describes wrought alumi- 
num products and gives engineering 
and design data, (142) 


Die Castings. Hoover Co., 12 pp, illus., 
No. 853. Shows Hoover facilities for 
producing zine and aluminum die cast- 
ings. Includes design helps and de- 
scribes applications. (143) 


Laminated Metals. Improved Seamless 
Wire Co., Inc., 6 pp, illus. Describes 
applications of laminated metals in 
modern industry. (144) 


Aluminum Extrusions. Kaiser Aluminum 
& Chemical Sales Corp., 24 pp, illus. 
Significance of two new 8000-ton ex- 
trusion presses. Includes extrusion 
design suggestions. (145) 


Rare Earths. Lindsay Chemical Co., 12 


pp, illus. Describes company’s work 
in the rare earth field. (146) 
Lithium Metals, Compounds. Lithium 


Corp. of America. Data sheets on 
properties and uses of lithium metal 
and organic and inorganic lithium 
compounds for metal treatment, ce- 
ramic modifications, welding, etc. 
(147) 
New Titanium Alloy. Mallory-Sharon 
Titanium Corp., 4 pp. Properties of 
MST 6AL-4V, a highly stable tita- 
nium alloy for use at temperatures 
to 750 F. Includes heat treating data 
and stability test results. (148) 


Titanium. Metal Hydrides, Inc., 2 pp, 
No. 600-C. Data sheet on titanium 
metal and facts on storage and han- 
dling. (149) 
Extrusions and Castings. Curtiss-Wright 
Corp., Metals Processing Div., 16 pp, 
illus. Two bulletins describe method 
of extruding metals and the technique 
of casting top quality parts. (150) 


Brass Powder Parts. New Jersey Zinc 
Co., 4 pp, illus. Describes applications 
of brass powder parts in self-develop- 
ing cameras, rotors, drive bars. (151) 


Precision Castings. Ohio Precision Cast- 
ings, Inc., 12 PP. illus. Shows numer- 
ous examples of this company’s brass, 
bronze, aluminum and beryllium cop- 
per plaster mold castings. (152) 


Die Castings. Paramount Die Castings 
Co., 4 pp, illus. Describes facilities 
and services, Also shows representative 
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aluminum, magnesium and zine cast- 
ings. (152) 
Spun Shapes. Phoenix Products Co., 
Metal Spinning Div., 4 pp, illus. De- 
scribes Phoenixspun methods for spin- 
ning spherical and extra deep-drawn 


contours. (154) 
Die Castings. Precision Castings Co., 
Inc., 24 pp, illus. Describes integrated 
facilities for quantity production of 
aluminum, magnesium and zinc die 
castings. (155) 


Precision Metal Parts. REF Mfg. Corp.., 
10 pp, illus. Facilities for producing 
precision parts and assemblies for 
aircraft and electronic use. (156) 
Titanium. Rem-Cru Titanium Inc., 12 
pp. Data sheet on Rem-Cru C-130AM. 

(157) 
Titanium and Its Alloys. Republic Steel 
Corp., 32 pp, illus., No. 588. A practi- 
cal working manual presenting some 
basic data on commercial quality tita- 
nium and its alloys. (158) 
Nonferrous Alloys. Riverside Metal Co. 
A reference and guide to specifying 
phosphor bronze, nickel silver, cupro 
nickel and beryllium copper. (159) 


Zine Die Castings. St. Joseph Lead Co., 
25 pp, illus. Discusses role of zinc as 
a base metal for die casting alloys 
and lists the variety of commercial 
finishes for zinc base die castings. 
(160) 
Centrifugal Castings. Sandusky Found- 
ry & Machine Co., 6 pp, illus. Speci- 
fication chart for ferrous and non- 
ferrous alloys for centrifugal a 


Precision Investment Casting. Alexander 
Saunders & Co., 14 pp, illus. Discusses 
advantages of this process in compari- 
son with conventional methods of pro- 
duction, techniques, equipment and 
supplies needed. (162) 


Aluminum Strip. Scovill Mfg. Co., 20 pp, 
illus, Physical characteristics, temper- 
ature designations, weights and fab- 
ricating data for aluminum alloy strip. 

(163) 


Small Wire. Secon Metals Corp., 2 pp. 
Research on and development and pro- 
duction of small precision wire. (164) 


Bimetallic Construction. Arthur Tickle 
Engineering Works, 8 pp, illus. De- 
scribes Alumibond process for molecu- 
larly bonding aluminum and its alloys 
to iron and steel and their alloys. 
(165) 


Light Metal Castings. Thompson Prod- 
ucts, Inc., Light Metals Div.. 8 pp. 
illus. Describes a complete line of 
precision die castings for various in- 
dustrial uses. (166) 


Brass Pressure Die Castings. Titan Metal 
Mfg. Co., 4 pp, illus. Outlines economi- 
cal uses of brass pressure die castings 
as fabricated assembly parts. (167) 


Screw Machine Products. Westfield Met- 
al Products Co., 4 pp, illus. Describes 
facilities for production of a variety 
of machines, nuts and screw machine 
products. (168) 
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MATERIALS & METHODS 


Sintered Bearing Alloys. U. S. Graphit, 
Co., Div. of Wickes Corp., 6 
No. 18. Discusses design and 
lurgical requirements for s: 
sintered metal bearings. (169) 


), illus, 
metal- 


1 10n of 


Thermometals and Special Alloys. H A 
Wilson Co., 2655 U.S. Route 22. Up; 


lOT 


N. J., 192 pp, price $3.00. New Ri, 
Book on thermostatic bim: ain 
tered metals, electrical contact ma, 
terials, composite and lamiz 1 met 
als and special alloys. Provides desigy 


data, graphs, formulas and propertie 
and applications of hundreds of ma. 
terials. Request from Wilson on con. 
pany letterhead. 

Spun Tubing. Wolverine Tube Div., Ca). 
umet & Hecla, Inc., 28 pp, illus. Ag. 
vantages and numerous applications of 
the spun end process for nonferroys 
tube. (170) 


Powder Metal Products. Yale & Townoe 
Mfg. Co., Powdered Metal Products 
Div., 16 pp, illus. How Powdermet 
parts permit close tolerances, good 
wearability, controlled porosity and 
high ductility. Shows production fa- 
cilities and typical products. (171) 


Nonmetallic Materials ¢ Parts 
e Forms 


Polyester Resins. Barrett Div., Allied 
Chemical & Dye Corp., 14 pp. Tech- 
nical data reports 55-1 through 55-12. 
Properties of rigid, flexible and resili- 
ent types of Plaskon polyester resins 

(177) 
Plastics Pipe, Fitings, Valves. American 
Hard Rubber Co., 6 pp, illus., No. 
80-A. Noncorrodible — pipe with 
good impact strength and toughness. 
Physical properties, chemical resist- 
ance tables and installation and fabri- 
cation data. (178) 


Corrosion Proof Cements. Atlas Min- 
eral Products Co., 12 pp, No. 5-2. 
Latest data on five standard corrosion 
proof cements: furan, phenolic, sulfur, 
polyester and silica based ee) 

d) 


Prous Media. Carborundum Co., Re- 
fractories Div., 55 pp, illus. Data on 
Aloxite aluminum oxide porous media 
for various applications. (180) 


Coated Fabrics. Connecticut Hard Rub- 
ber Co. Uses; chemical, electrical and 
mechanical properties; and availabil- 
ity of heat resistant, silicone rubber- 
coated glass fabrics. (182) 


Extruded Plastics, Rubber. Conneaut 
Rubber & Plastics Co,, 4 pp, illus. 
No. CR-53. Die making and production 
facilities for rubber and plastic extru- 
sions. 


Honeycomb Material. Douglas Aircraft 
Co., Inc., Aircomb Section. Develop- 
ment of Aircomb, a honeycomb struc- 
ture of Kraft paper impregnated with 
a phenolic resin. It is said to be 16 
times as rigid as an equal weight of 
steel, fire resistant, pest resistant and 
an excellent insulator. (228) 


Neoprene. E. I. du Pont de Nemours & 
Co., Inc., Elastomers Div., 8 pp, illus, 
Latest issue of “Neoprene Notebook 
has article on the meaning of “heat 
resistance” in rubber and information 
on new neoprene applications. (184 


Tefion Coated Glass Fabrics. E. 1. du 
Pont de Nemours & Co., Fabrics |)!V. 
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{ pp. - ; 27 
thermal and forming properties of 


Teflon-g|ass fabrics, as well as toxicity 
npecautions and suggested uses. (185) 
plastics for Lighting. E. I. du Pont de 
Nemo & Co., Ine., Polychemicals 
nent. 11 pp, illus. Properties of Lu- 
vlic resin and applications 

indoor and outdoor lighting. 

(186) 

pvc Pipe. Easton Plastic Products Co., 
Inc. 9 pp. Three bulletins: chemical 
resistance of Easton polyvinyl chlo- 
ride pipe; specifications on pipe and 
fttings; and instructions for thread- 
ng, cutting and assembling PVC pipe 
and fittings. (187) 
Felt. Felters Co., 22 pp. Design prop- 
erties, selection and applications of 
felt and felt products. (188) 
irradiated Polyethylene Film. General 
Electric Co., Chemical & Metallurgical 
Div., 15 pp, illus, Technical report on 
Irrathene, an irradiated polyethylene 
film which does not melt at sterilizing 
temperatures. (189) 


Polyethylene Tubing. Gering Products, 
Inc., 4 pp, illus. Describes Ger-Tube, a 
polyethylene tubing that is nontoxic 
and has good chemical resistance. 
(190) 
Graphite. Graphite Specialties Corp., 
4 pp, No. GS 101-1. An imperivous 
graphite, more than 99.5% pure car- 
bon, for high temperature parts. 
Chemical resistance data and physical 
properties, including heat effects to 
5700 F, are charted. (191) 


Insulating Material. Hays Mfg. Co., 12 
pp, illus., No. 100. Properties of Hay- 
site, a glass-reinforced alkyd base 
polyester insulating material designed 
to meet rigid electrical standards. 
(192) 
Plastics. Heil Process Equipment Corp., 
4 pp, illus., Vol. 4, No. 1. Suggests 
applications for Rigidon, a_ glass- 
reinforced plastic; Rigidin, a rigid 
vinyl plastic; and Rigidene, a poly- 
ethylene plastic. (193) 
Carbon and Rubber Products. Henrite 
Products Corp., 82 pp, illus. Gives 
information and data on typical com- 
pany products in carbon and rubber 
fields, (194) 


Balsa Wood. International Balsa Corp., 
19 pp. Factual report on balsa wood, 
its growth, production, processing and 
uses, (195) 


Fluorocarbon Rubber. M. W. Kellogg 
Co., 16 PP, illus. Data on Kel-F Elas- 
tomer, a fluororcarbon rubber that has 
thermal stability up to 400 F and re- 
sists acids, ozone and other oxidants. 

(196) 
Adhesives. Koppers Co., Inc., Chemical 
Div., 8 pp, illus., No. C-6-230. Physical 
and chemical properties and various 
uses of resorcinol-formaldehyde com- 
positions known as Penacolite Brittle 
Resins. (197) 


Glass Fibers. L. O. F. Glass Fibers Co., 
8 pp, illus. No. WPD-11. Shows a 
Plication of glass fiber products 
reinforced plastics and in yarns for 
the textile industry. (198) 
lron-Like Wood. Lignum-Vitae Prod- 
ucts Corp., 16 pp. Mechanical and 
industrial applications of lignum- 


vitae, a hard tropical wood with a 


electrical mechanical chemical, 


density almost equal to that of iron. 
It is noncontaminating, acid and 
chemical resistant, and self-lubricat- 
Ing, (199) 
Glass and Ceramic Parts. Manso] Ceram- 
ics Co., 16 pp, illus. Glass preforms 
for hermetic seals, adhesives, steatite 
preform and multiform production 
facilities (200) 
Refractory Porcelain. McDanel Refrac 
tory Porcelain Co., 36 pp, illus. Cata 
log of high temperature porcelain 
products with physical, mechanical 
and electrical properties. (201) 
Carbon Specialties. Morganite, Inc., 12 
pp, illus. Design data reference for 
carbon specialties, including chemical 
and physical properties, and typical 
blank sizes and parts. (203) 
Glass Bonded Mica. Mycalex Corp. of 
America, 24 pp, illus. Design informa- 
tion for parts to be machined from 
glass bonded mica, (204) 
Boron Carbide. Norton Co., 16 pp, illus. 
A handbook on boron carbide, elemen- 
tal boron, and other stable, boron-rich 
materials. (205) 
Carbon Parts. Ohio Carbon Co., 4 pp, 
illus. Thermal, mechanical and electro- 
mechanical properties of company’s 
carbon parts. (206) 


Fiberglass. Pittsburgh Plate Glass Co., 
4 pp, illus. Lists advantages of using 
glass fiber for sound and heat insula- 
tion applications. (207) 


Carbon Graphite. Pure Carbon Co., Inc., 
12 pp, illus., No. 55. Catalog on carbon 
graphite for mechanical applications. 

(208) 


Plastics Sheets, Tubing. Pyramid Plas- 
tics, Inc. Price list and data on plas- 
tics tubing, pipe, rod, sheets and fit- 
tings. (209) 


Packing. Quaker Rubber Corp., 6 pp, 
illus. Complete line of materials for 
hydraulic and other types of packing. 

(210) 
Plastics Fabrication. Regal Plastic Co., 
4 pp, illus. Custom contract service 
from designing and engineering to 
finished part, assembly or product— 
using glastics sheets, rods, tubes, re- 
inforced fiberglass. Includes special 
bulletin on molded cases. (211) 


Polyester Resins. Reichhold Chemicals, 
Inc. Brochure includes 11 technical 
bulletins describing Polylite line of 
liquid thermosetting polyester resins 
suitable for use in glass fiber re- 
inforced applications. (212) 


Plastics Hose. Resistoflex Corp., 4 pp. 
Flexible hose, assemblies and plastics 
products for heat and chemical resist- 
ant applications. (213) 


Rubber. Roth Rubber Co., 1860 S. 54 
Ave., Chicago, Ill. Actual rubber sam- 
ples with hardness from 5 to 100 dur- 
ometer. Accompanied by ASTM speci- 
fications and list of uses for each 
sample. Request Rubber Sampler No. 
ow from Roth on company letter- 
ead. 


Flexible Teflon Tubing. Sparta Mfg. 
Co., 4 pp. Properties and characteris- 
tics of Teflon thin-walled and_spa- 
ghetti tubing. Suggested uses include: 
instrument tubing, electronic applica- 
tions, wire sheathing, acid lines, 
steam or other high temperature 
lines. (214) 


Manufacturers’ Literature 


Ceramic Insulation. Star Porcelain Co., 
3 pp. Specifications on center shoulder 
bushings, insulating washers and 
bushings made of steatite ceramic. 
(215) 
Rubber Parts. Stillman Rubber Co., 24 
pp, illus. Typical products and facili 
ties for making custom molded rubber 
parts. (216) 
Reinforced Plastics. Strick Plastics 
Corp., 4 pp, illus. Describes reinforced 
polyester laminate with good thermal, 
electrical, chemical and mechanical 
properties. Typical applications given. 
(217) 
Polyurethane Foam. Surface Chemicals, 
Inc., 4 pp. Properties of Isothane foam 
for thermal insulation and sound con- 
trol. (218) 
Rubber Engineering Data. Tyer Rubber 
Co. Illustrates molded and extruded 
rubber products and provides technical 
specifications and relative properties, 
for natural rubber, Buna S, Buna N, 
neoprene, butyl, Thiokol and ee 
Tetrafluoroethylene. U. S. Gasket Co., 
No. 300. Tables and descriptive matter 
on chemical, electrical, thermal and 
mechanical properties of Teflon. (220) 
Plastics Pipe. National Tube Div., U. S. 
Steel Corp., 28 pp, illus., No. 24. Data 
on unplasticized rigid polyvinyl chlo- 
ride pipe, both normal and high impact 


types. Describes installation tech- 
niques. (221) 
Metal-Plywood Laminate. U. S. Ply- 


wood Corp., 8 pp, illus. Gives special 
features, advantages and wide variety 
of uses for Armoply, sheet metal- 
bonded plywood. (222) 
Vinyls and Polyesters. Naugatuck 
Chemical Div., U. S. Rubber Co., 8 
pp, illus. Vinyl, polyester and elasto- 
meric resins and compounds, applica- 
tions, properties and processing. (223) 
Felt. Western Felt Works, 28 pp. Dis- 
cussion of felt, its applications, com- 


position, specifications and _ testing 
methods. (224) 
Extruded Plastics. Western Textile 


Products Co., Extruded Plastics Div., 
4 pp, illus. Describes company experi- 
ence in extrusion and shows special 
problems solved. (225) 


Acrylic Rod, Tubing. Westlake Plastics 
Co., 83 pp. Prices and specifications on 
methacrylate rod and tubing made by 
Lubo-Film extrusion and Liquo-Temp 
annealing processes, (226) 


Finishes @¢ Cleaning & Finishing 


Barrel Finishing. Abbott Ball Co., 8 pp, 
illus. Describes barrel finishing tech- 
niques with a new design tumbling 
barrel. (233) 


Lubricating Coatings. Alpha Molykote 
Corp., 4 pp, illus. New technical house 
organ, “Lubrication Newsletter,” dis- 
cusses press fittings with molybdenum 
disulfide lubrication. (234) 


Hot Dip Galvanized Coatings. American 
Hot Dip Galvanizer’s Assn., Inc., 16 
pp, illus. Description of hot dip gal- 
vanizing process in industrial and con- 
sumer applications. (235) 


Plastics Finish. John L. Armitage & Co., 
8 pp. Information on Armorhide, a 
textured plastics finish resembling 
leather. (236) 
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Protective Coatings. Ceilcote Co., 8 pp, 
illus., No. C-150. Gives base formula- 
tions, chemical properties and adhe- 
sion characteristics of seven standard 
organic coatings. Includes simplified 
chart for selecting coatings surface 


treatment, processes, etc. (238) 
Metallic Coatings for Plastics. Coating 
Products. Attractive brochure de- 


scribes the various coatings applied 


to plastics materials. Samples in- 
cluded. (239) 
Brush Plating. Dalic Metachemical 


Ltd., 4 pp, illus. Presents advantages 
of brush plating with the Dalic 
process. (240) 


Black Oxide Finish. Du-Lite Chemical 
Corp. Information on finishes for steel 
blackening. Also information on Du- 
Lite cleaner, strippers and burnishing 
compounds. (241) 


Abrasives. Elgin National Watch Co., 
4 pp, illus. Describes Dymo-C, a dia- 
mond abrasive for finishing carbide 
dies. (242) 
Solution Coating Resin. Firestone Plas- 
tics Co., 8 pp, No. 18. Properties and 
uses of Exon 450 vinyl chloride copoly- 
mer resin for solution coatings, either 
permanent or strippable. (2438) 


Resin Coatings. Genera] Mills, Inc., 
Chemical Div., 8 pp, No. 11-4-3. Data 
on polyamide resin-epoxy thermoset 
composition and their use as paper 
coating and laminating materials. 
(244) 


Corrosion Prevention. Metallizing En- 
gineering Co., Inc., 4 pp, illus. De- 
scription of Metco Systems and how 
these pure metallized zinc or alumi- 
num coatings prevent corrosion. Typi- 
cal applications shown. (246) 


Colored Silicone Finishes. Midland In- 
dustrial Finishes Co., illus. An inter- 
esting discussion of the application of 
colored silicone finishes. (247) 


Paint Stripping. Oakite Products, Inc., 
14 pp, illus. Procedures followed in 
four different stripping methods: 
steam gun, hot flow-on, cold spray and 
tank. Also how to protect stripped 
parts in storage and how to perpare 
them for repainting. 


Blast Cleaning, Dust Control. Pangborn 
Corp., 16 pp, illus., No. 226. Describes 
various models of “Continuous-Flo 
Rotoblast” barrels available for pro- 
duction line blast cleaning to reduce 
cleaning costs. (250) 


Precoated Strip. Thomas Strip Div., 
Pittsburgh Steel Co., 18 pp, illus. 
Strip steel electrolytically and hot dip 
coated with zinc, copper, brass, lead 
alloy, nickel or chromium with or 
without rolled-in patterns. Includes 
10 sample disks of coated strip. (252) 


Metal Finishing. Promat Div., Poor & 
Co., 4 PP, 15 2 ceyee oe Pre-Galv 
process of con ing Vv op- 
erations by use of F opin addition 
to each of the pickle and flux opera- 
tions. 253) 


Electrostatic Painting. Ransburg Electro- 
Coating Corp., 16 pp, illus. Explains 
electostatic —_ painting and shows 
the process used in the finishing of 
automobile chassis, refrigerator cabi- 


Crack-Free Chromium. United Chromi- 
um Div., Metal & Thermit Corp., 4 pp, 
illus., No. CFC-1. Outlines properties 
of finishes obtainable with the new 
Unichrome, crack-free chromium plat- 
ing process, (255) 


Porous Chromium Coatings. Van der 
Horst Corp. of America, 12 pp, illus. 
Describes oil retaining, wear resistant 
chromium coating for bearing sur 
faces, cylinder walls and other ap 
plications where hard wear and 
lubrication are factors. (256) 


Methods & Equipment 


Hardness Testers. Riehle Testing Ma- 
chines, Div. of American Machine & 
Metals, Inc., 4 pp, illus., No. RH-1154. 
Portable hardness testers for Rockwell 
readings with scales A, B, C, D, F 


and G. (262) 
Silver Brazing. American Platinum 
Works, 16 pp. Manual on selective 


fluxing for low temperature silver 
brazing. (2638) 


Stainless Fasteners. American Screw 
Co., 7 pp. Gives physical properties 
and applications. Describes cold head- 
ing and other fabricating techniques. 

(264) 
industrial Radiography. Atomic Energy 
of Canada, Ltd., Commercial Products 
Div. Up-to-date information on non- 
destructive testing of metals by gam- 
ma radiography. (265) 


Spectrograph. Bausch & Lomb Optical 
Co., 14 pp. Describes a 1.5-meter stig- 
matic spectrograph for laboratory use. 

(266) 
Black Light. Black Light Corp. of 
America, 65 pp, illus. Long wave ultra- 
violet light for industrial inspection 
and flaw detection. Case histories plus 
data on research in this field. (267) 


Chrome-Moly Electrode. Champion Rivet 
Co., 13 pp, No. CM-55. Low hydrogen 
welding electrodes for chromium mo- 
lybdenum alloy steels. Data include 
physical and mechanical properties of 
welds, chemical analysis of weld de- 
posit and a discussion of welding 
procedure. (268) 


Projection Gaging. Eastman Kodak Co., 
12 pp, illus. Describes four models of 
the contour projector and their acces- 
sories for use in inspection. (270) 


Decimal Equivalent Chart. John Hassall, 
Inc. Easy-to-read decimal-equivalent 
wall chart of this company’s cold head- 
ed parts. (273) 


Heat Treating Furnaces. Hevi Duty 
Electric Co., 8 pp, illus., No. 653. De- 
scribes furnaces for annealing, stress 
relieving, nitriding, etc. (274) 


Pyrometers. Illinois Testing Labs, Inc., 
6 pp, illus. Thermoelectric pyrometer 
for precision measurements of temper- 
atures beyond 1000 F. (276) 


Hardness Conversion Tables. Interna- 
tional Nickel Co., Inc. Celluloid card, 





To obtain literature listed on these 
pages, use the convenient prepaid 
post card on pp 67 and 68. 











nets, door knobs, toys and other prod- 
ucts. (254) 
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2% x 4% in., gives epprozimate rel: 
tionship between Brinell, DPH (Vick. 
ers), Rockwell and Shore Scleroge, 

hardness values and corr sponding 
tensile strengths of steels, (277) 


it) 


Atmosphere Control. Leeds & Northry, 
Co., 20 pp, illus., No. TD4-620(1). How 
to control surface carbon content ayto. 
matically in heat treating stee], (979) 
Electrodes, Holders. P. R. Mallory 4 
Co., Inc., Welding Div., 2 pp, ills 
No. 8-11. Advantages, design and ap. 
plication of 8-deg 5%-dia spot Welding 
electrodes and holders. (279) 
Rivets. Milford Rivet & Machine (, 
A handy slide rule selector gives eon. 
plete rivet specifications. (280) 


Tubular Furnaces. Marshall Products 
Co. 4 pp, illus. Discusses both the 
creep test and tensile test models of 
Marshall tubular furnaces, as well] as 
control panels and radial brackets 
Includes specifictions. (281) 


Furnace and Oven Controls. Minneapolis. 
Honeywell Regulator Co., 44 pp, illus, 
No. 54-1. Catalog and yee list on 
Brown instruments and Honeywell 
controls for industrial furnace and 
oven equipment. (282) 


Induction Brazing. Ohio Crankshaft Co, 
“Typical Results of Tocco Inductiun 
Brazing and Soldering” shows by case 
histories the advantages of these join- 
ing methods. (284) 


Pyrometers. Pyrometer Instrument (Co, 
Inc., 8 pp, illus., No. 175. Catalog of 
optical micro-optical, radiation, in- 
mersion, surface and indicating py- 
rometers for precision temperature 
measurements. (285) 
Cold Cabinet. Revco, Inc., 2 pp. Low 
temperature cabinet for industrial 
processes and research. (286) 


Screws. Russell, Burdsall & Ward Bolt 
& Nut Co., 8 pp, illus. Advantages and 


specifications of Spin-Lock screws 
available in hex, pan, truss or fiat 
heads. (287) 


Set Screws. Set Screw & Mfg. Co., 24 
pp, No. 19. Lists prices and dimen 
sional information. (288) 


Ultrasonic Inspection. Sperry Products, 
Inc., 8 pp, illus., No. 50-105, Explains 
principle of ultrasonic inspection and 
illustrates latest types of aH 


Heat Treating Equipment. Stanwood 
Corp., 4 pp. Brief description of types 
of heat treating equipment with sug- 
gested applications. (290) 


Metal Powder Press. F,. J. Stokes Ma 
chine Co., 4 PP, illus. Information on 4 
50-ton multiple-motion powder metal 
press. (291) 


Brazing Alloys. United Wire & Supply 
Co., 3 pp, illus. Wire brazing alumi: 
num for low temperature brazing of 
various metals and alloys. (293) 


Inert Gas Welding Process. Westing- 
house Electric Corp., Welding Div., ' 
Pp. No. B-6525. Performance and ap- 
plications of consumable electrode inert 
gas welding process. (294) 


Electric Radiant Panels. Edwin L. Wie 
gand Co., 4 pp, illus., No. L-1093. De 
tailed specifications of Chromalox 
electric far-infrared radiant panels 
for heavy duty industrial heating, 
drying and curing operations. (296 
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Let’s teach engineers how to think 


Everyone seems to have an 
opinion these days about what 
should be done to improve engi- 
neering education. Many say 
that teaching of the funda- 
mentals—mathematics and the 
sciences—is being neglected. 
An equal number argue that 
there should be less emphasis 
on fundamentals and more at- 
tention paid to practical engi- 
neering courses. Others believe 
there should be more special- 
ized curricula, and still others 
say there should be fewer. 

Although these suggestions 
for improving the engineer’s 
education probably warrant 
careful thought, we believe a 
more fundamental need in tech- 
nical education has been over- 
looked too frequently. It is the 
need to teach engineers how to 
think. 
Few are trained 

It has long been recognized 
that the most important ele- 
ments contributing to the solu- 
tion of most engineering or 
technical problems are the gen- 
eration of ideas and the use of 
the analytical or scientific meth- 
od. Yet it is a sad fact that 
very few engineers have ever 





had any formal or explicit 
training in the methods of 
science or in the techniques of 
problem solving or in so-called 
“creative thinking.” The result 
is that although the engineer 
acquires a wealth of factual 
knowledge, both fundamental 
and practical, he seldom learns 
how to use it most effectively. 
Tests prove need 

The importance of analy- 
tical thinking in engineering 
work was demonstrated by the 
results of tests reported in a 
recent article appearing in 
The Engineer (London). The 
author, P. P. Love, tested the 
thinking ability of a number of 
engineers by measuring the 
time required for them to solve 
typical technical problems. The 
results definitely showed that 
those using an “unconven- 
tional’ analytical approach de- 
veloped solutions in less time 
and at less cost than those not 
trained in the techniques of ef- 
fective thinking. In one case 
the difference in time was as 
great as four to one. 

It is encouraging to note that 
a number of our large manu- 
facturing companies and some 


branches of the Federal Gov- 
ernment have recognized the 
value of “creative thinking” 
and are giving their technical 
personnel, as well as others, 
training in the art of thinking. 
Some of the techniques they 
teach have been known and 
used successfully for many 
years. Others, such as the tech- 
nique of “brainstorming,” are 
relatively new. 
Schools must do it 

But training of engineers in 
the techniques of thinking and 
problem solving should not be 
left to industry. It is the job of 
our engineering schools. In the 
past, many educators have as- 
sumed that students intuitively 
acquire correct thinking habits 
during the course of their engi- 
neering and scientific studies. 
But studies such as the one 
cited above indicate that this is 
not the case. Students must be 
given explicit instruction in the 
scientific method and in the 
techniques of thinking and 
problem solving. Through such 
training, engineers will be pre- 
pared to solve more efficiently 
the complex technological prob- 
lems of the future. 
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Many different uses, many different materials—Among the myriad of uses for polyethylene are squeezable 
bottles, nonwetting bottle caps, flexible ice trays and noncorrodible flashlight cases. 


If you plan to use polyethylene, you should get acquainted with three important terms: 


melt index, density and molecular weight distribution. 


By showing how these param- 


eters are related to engineering properties, this article tells you... 


How to Pick 


the Right Polyethylene 


by E. T. Darden and C. F. Hammer, 


Polychemicals Dept., E. I. du Pont de Nemours & Co., iN 


@ Available physical and mechan- 
ical property data are frequently 
inadequate for predicting the per- 
formance of a given type of poly- 
ethylene in a specific use. With a 
more basic understanding of the 
molecular parameters, which de- 
termine the properties of the ma- 
terial, the designer or engineer 
has a better basis for selecting a 
resin to meet any particular com- 
bination of requirements. Though 
the effects of melt index and den- 


sity on end-use properties have 
long been appreciated, another 
variable—molecular weight distri- 
bution—has recently been found 
to have important effects. 
Definitions of the important 
molecular parameters are given 
in the accompanying box. In brief, 
melt index (MI) is a measure of 
the fluidity of the molten mate- 
rial for certain specified condi- 
tions. Density is a measure of 
the degree of crystallinity of the 
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material. Molecular weight dis- 
tribution (MWD) is a measure of 
the amount of scatter or nonuni- 
formity of molecular sizes within 
the material. 

The fundamental molecular 
parameters, their interrelation- 
ships, and their effects on resi 
properties form an extremely com- 
plex subject. The molecular size, 
number of side chains and length 
of the side chains are indepen- 


dently variable. Because polyethy- 
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always a mixture, they 
dealt with statistically. 
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must be 

Fortunately, the picture can be 
greatly simplified by the use of 
the three composite or secondary 
parameters mentioned above. In 
toyms of end-use properties, poly- 
ethylene resins can be fairly well 





classified on the basis of melt in- 
dex, density and molecular weight 
distribution. The accompanying 
box shows how each of these three 
variables affects the properties of 
the product. By selecting a resin 
having the optimum values of 
these three variables, the desired 
combination of properties can 
usually be obtained. 
Mechanical properties 

Tensile strength—Ultimate ten- 
sile strength of polyethylene de- 
pends on melt index and molecu- 
lar weight distribution. The lower 
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the melt index and the narrower 
the molecular weight distribution, 
the higher the ultimate tensile 
strength. Minor changes in den- 
sity have little, if any, effect. 

Test method used is ASTM 
D638-52T, modified by straining 
at 20 in. per min instead of the 
0.2 in. per min specified. For thin 
test specimens, the numerical re- 
sults are virtually the same at the 
two speeds. 

Yield strength—Yield strength 
of sheets or bars molded of poly- 
ethylene is dependent only on the 
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crystallinity (as measured by the 
density of the sample). Melt in- 
dex and molecular weight distri- 
bution have little or no effect. 
Creep—The slow yielding of ob- 
jects subjected to stresses below 
the yield point for extended peri- 
ods of time is called creep. This 
is, in varying degrees, character- 
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istic of all thermoplastic mate- 
rials. In the case of polyethylene, 
the rate of dimensional change at 
a given stress and temperature 
depends primarily on the crystal- 
linity (density) of the resin. The 
higher the density, the less will 
be the creep. 

Tear strength—The tear strength 
of polyethylene film as meas- 
ured by the Graves Tear Test 
(ASTM D1004-49T) is dependent 
on the density of the sample. 
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There is only a small dependence 
on melt index, and no dependence 
on number-average molecular 
weight or molecular weight dis- 
tribution. 

The Elmendorf Tear’ Test 
(ASTM D689-44), or pendulum 
impulse test, is a measure of re- 
sistance to propagation of a tear 
at high speed. It is dependent on 
the toughness of the resin. In 
polyethylene resins that are other- 
wise similar, the Elmendorf value 





Elmendorf Tear Strength 











Melt Index (log scale) 


decreases with increasing melt in- 
dex. Other structural character- 
istics have considerable effect on 
Elmendorf tear strength. How- 
ever, the interactions of these 
variables are not well understood 
at this time. 

Stiffness—The stiffness of poly- 
ethylene is extremely sensitive to 
changes in the crystallinity. A 
small error in the measurement 
of density can account for a wide 
deviation from the expected stiff- 
ness-density relationship. Thus, 





Effects of Variables 
on End-Use Properties 


Increase in density: 
Stiffness increases 
Yield strength increases 
Tear strength increases 
Resistance to creep increases 
Vicat softening temperature 
increases 
Resistance to permeation by 
liquids and gases increases 
Low temperature brittleness 
decreases 
Brittleness increases 
Flex life decreases 
Increase in melt index: 
Melt fluidity increases 
Melt “drawability” increases 
Film coefficient of friction in- 
creases 
Tensile strength decreases 
Resistance to environmental 
stress cracking decreases 
Resistance to creep decreases 
Narrowing of molecular weight 
distribution: 
Tensile strength increases 
Film brittleness decreases 
Low temperature toughness 
increases 
Vicat softening temperature 
increases 
Resistance to environmental 
stress cracking increases 
Fabricability at high shear 
stresses decreases 
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it is not known whether the ap- 
parent deviations sometimes en- 
countered are real or not. As yet, 
no relation has been observed be- 
tween such deviations and any 
molecular characteristic. 


Flex life—The flex life of poly- 
ethylene (by MIT test) has a 
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Flex Life,cycles to failure 
(M.1.T. test) 








fairly strong dependence on short- 
chain branching, as reflected in 
annealed density. In otherwise 
similar resins, flex life is im- 
proved by decreasing melt index 
and by narrowing molecular 
weight distribution. 

Film brittleness — The term 
brittleness as applied to polyethyl- 
ene film usually means the tend- 
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Brittieness 











Density 


ency of a creased film to split 
smoothly along the crease when it 
is stressed rapidly. The effects 
of density and melt index on the 
brittleness of “balanced” film are 
shown qualitatively in the curves. 
Balanced film is blown film ori- 
ented equally in both directions. 








What the Terms Mean 


Molecular Weight Distribution 


The molecular weight of a pure substance may be defined ag +}, 
weight in grams of 6.022 x 10” molecules. This number of mend, 
cules constitutes a gram-mole, usually referred to simply as a mole. 
When dealing with a material like polyethylene, which contajp, 
many different sizes of molecules, the molecular weight must }, 
expressed as an average. There are two ways of calculating the 
average size of the particles in a mixture. The number-average js 
based on the number of particles present, and the weight-average 
is based on the total weight of the particles of each size. Number. 
average and weight-average molecular weights, M. and My, are 
defined as follows: 


a Total weight of all molecules 





Total number of molecules 


Sum of (total weights of molecules of each size x their 
respective weights) 


My. = ae Jaoan 
Total weight of all molecules 











The significance of these definitions can be shown by an analogy 
in which piles of stones are compared with samples of polyethylene 
and each stone within a pile represents a molecule. For example, 
two piles of stones might have the same weight, but contain stones 
of different sizes, like this: 











Pile A ‘Pile B 
500 stones at 1lb=— 500 |b 00 stones atllb=— 400]lb 
2 stones at 250 lb = 500 lb 00 stones at6Ib=— 600)b 
Total weight = 1000 lb Total weight = 1000 lb 


The average weight of the stones in a given pile (corresponding 
to the number-average molecular weight, M.) is the total weight 
divided by the number of stones: 

M, — __1000 Ib 
502 stones 


1000 Ib 
500 stones 





— 1.99 M, — 


= 30 


Although the size distribution of the stones in one pile is vastly 
different from that in the other, this important fact is not shown 
by the average figure, which corresponds to number-average molec 
ular weight. The term molecular weight when applied to polyethy! 
ene usually refers to the number-average molecular weight and, as 
in the case of the stones, does not provide a measure of the size 
distribution of the molecules within the sample. 























This is a desirable state, but one 
that is difficult to attain. 
All flat polyethylene film, and ” 
most blown film, is oriented more e 
in the machine direction than in = 
the transverse or circumferen- + 
tial direction. As the orientation © oe 
becomes more unbalanced, the =S== “Unbalanced orientation 
film becomes more brittle when [| _**"""*"* “Balanced “orientation 
stressed in the direction perpen- Density 


dicular to the direction of orien- 
tation. However, resins with a bution offer a distinct advantage 
narrow molecular weight distri- in that the difference betwee? 
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Returning to the stone analogy, the equivalent of weight-average 
ar weights would be calculated as follows: 


Pile A Pile B 
FO x ae 500 400 x 1 = 400 
total wt wt of indi- totalwt wt of indi- 
of 1-Ib vidual of 1-lb vidual 
stones stone stones stone 
500 x 250 3 =125,000 600 x 6 —3600 
total wt wt of indi- total wt wt of indi- 
of 250-Ib vidual of 6-lb vidual 
stones stone stones stone 
125,500 4000 
a? ile 


o Swng, ee 
1000 (total wt of 
all stones) 


*= 1000 (total wt of _ 
all stones) 


The ratio of the weight-average molecular weight to the number- 
average molecular weight gives a good indication of molecular 


weight distribution: 


My — 125.5 _ 69 (broad) M. _ 4.0 


M. «1.99 M. 20 





= 2 (narrow) 





The molecular weight distribution value for Du Pont polyethyl- 
enes ranges from about 5 to about 40. 


Melt Index 


This is an arbitrary measure of the fluidity of the molten polymer 
under certain specified conditions (ASTM D1238-52T). It is a 
function of both the weight-average molecular weight and the 
chain branching, and is an important, but not exact, measure of 
fabricability. 


Density 


This is a measure of the crystallinity of polyethylene. The maxi- 
mum density or crystallinity that can be reached by a given mate- 
rial is a decreasing function of the short-chain branching index. 
In actual practice, the ultimate crystallinity is seldom if ever 
reached, but increases with time almost indefinitely. Two resins of 
identical short chain branching index may reach different levels of 
crystallinity during identical fabrication conditions because of other 
structural differences. However, a simple annealing treatment (1 hr 
at a temperature just below the crystalline melting point) will 
generally bring the density of each to the same value. 








balanced and unbalanced film is 
less noticeable. In effect, this 
means that most film made from 
a resin of narrow molecular 
weight distribution is tougher 
than similar film made from a 
resin of the same melt index and 
density but having a broader 
molecular distribution. 
Resistance to environments 
Resistance to elevated tempera- 
‘ures—Vicat softening tempera- 
ture is often used as an indication 


of the ability of the resin to with- 
stand stresses at elevated temper- 
atures. In measuring Vicat soft- 
ening temperature, the specimen 
is penetrated by a rod of standard 
size and weight, as the specimen 
is heated at a constant rate. The 
temperature at which the rate of 
penetration reaches a_ specified 
value is the Vicat softening tem- 
perature. 

The factors controlling Vicat 
softening temperature are similar 
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to those for low temperature 
brittleness. 

The effects of density, melt in- 
dex and molecular weight distri- 
bution are shown by the accom- 
panying curves. 

The lower line represents poly- 
ethylene resins of broad molecular 
weight distribution and melt in- 
dex of about 2.0. The upper line 
represents the resins of narrow 
molecular weight distribution and 
melt index of 2.0. The points 
marked with X’s show the effect 
of reducing the melt index to 
about 0.3 at a given density and 
molecular weight distribution. The 
highest Vicat softening tempera- 
ture would be found in a resin 
having the highest density pos- 
sible, the lowest melt index and 
the narrowest molecular weight 
distribution. 


Resistance to low temperature 
— Low temperature brittleness 
(ASTM D746-52T) is affected by 
density, melt index and molecular 
weight distribution. The relation- 
ships are indicated by the curves. 

The upper and lower lines each 
represent a series of resins of 
equal melt index (about 2.0), cov- 
ering a range of densities. The 
upper line represents resins hav- 
ing a broad molecular weight dis- 
tribution and the lower line indi- 
cates those of narrow molecular 
weight distribution. The points 
marked with X’s indicate the ef- 
fect of lowering the melt index to 
about 0.3 with each type of dis- 
tribution. Because the breadth of 
the molecular weight distribution 
is not specified, values taken from 
the curves are only approximate. 
The point illustrated is that the 
utmost in low temperature tough- 
ness would be found in a very 
dense polyethylene resin of ex- 
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tremely low melt index and the 
narrowest possible molecular 
weight distribution. 
Environmental  stress-cracking 
—The test for environmental 
stress-cracking measures the ten- 
dency of the resin to crack when 
stressed in the presence of certain 
activating agents. It is an ac- 
celerated test employing an ele- 
vated temperature and a high con- 
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centration of active cracking 
agent. The resistance of poly- 
ethylene to environmental stress- 
cracking is extremely dependent 
on melt index. It is also dependent 
on molecular weight distribution 
to a great extent. High density 
increases tendency to stress-crack- 
ing, but this effect is relatively 
small in resins of low melt index. 
Other properties 

Permeability—T he permeability 
of polyethylene to liquids and 
gases is dependent on the density 
or crystallinity of the specimen. 
The higher the density of the 
piece, the lower will be the perme- 
ability. Melt index and molecular 
weight distribution apparently 
have little or no effect. 

Film shrinkage—Shrinking of 
polyethylene film is of commercial 
importance in the field of pack- 
aging. Shrinkage baths are main- 
tained at a temperature of about 
220 F and shrinkage should take 
place in about 3 sec. The amount 





of shrinkage that will occur de- 
pends on the amount of orienta- 
tion or cold drawing the film re- 
celves during manufacture and the 
degree of long chain branching of 
the polymer. The temperature at 
which shrinkage will take place 
at a suitably rapid rate depends 
on the crystalline melting point 
of the resin. This, in turn, de- 
pends on the annealed density of 
the resin. The lower the density, 
the lower will be the temperature 
at which rapid shrinkage will oc- 
cur. 

Processing characteristics—Melt 
index is a convenient value often 
used as a measure of the process- 
ibility of a polyethylene resin. 
Much misunderstanding is caused 
by the expectation of a precise 
and unvarying relationship. By 
its definition, melt index is a mea- 
sure of melt flow at one particular 
set of conditions. It is an excel- 
lent measure of processing char- 
acteristics at these conditions of 
temperature and shear stress. 
When different conditions of proc- 
essing are employed, the molecular 
weight distribution must be con- 
sidered. 


In a Newtonian fluid, such as 
water, any applied shear stress 
causes shear flow directly propor- 
tional to the stress applied. If the 
force on the fluid is doubled, the 
flow will be exactly doubled. In 
other words, the viscosity remains 
the same at all shear stresses. 
Polyethylene melts, on the other 
hand, are non-Newtonian fluids, 
and their viscosities decrease as 
the applied stresses are raised. 
Furthermore, the amount of devi- 
ation from Newtonian behavior 
depends on the molecular weight 
distribution (M,,/M,,) of the par- 
ticular polyethylene. 


The curves show the effect of 
molecular weight distribution on 
melt behavior of two polyethylenes 
of identical melt index. The curves 
cross at the shear stress corres- 
ponding to that employed in de- 
termining melt index. At lower 
shear stresses, the resin with the 
narrower molecular weight dis- 
tribution is the less viscous. At 
higher shear stresses (those usu- 
ally employed in commercial proc- 
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esses), the resin with the nar. 
rower distribution is the more 
viscous. 

It must be recognized that this 
difference is important only when 
melt viscosity is a limiting factor 
during processing. In many cases, 
such factors as melt fracture, 
solidification rate, etc. are con- 
trolling. It should not be con. 
cluded, even when melt viscosity 
is the limiting factor, that resins 
of broad molecular weight distri- 
bution are necessarily preferable. 
Narrow distribution often con- 
tributes important advantages. 
Frequently a better combination 
of physical properties and proces- 
sibility is obtained by selecting a 
material of narrower molecular 
weight distribution and higher 
melt index. 

Because of the complicating 
effect of molecular weight distri- 
bution, melt index has been con- 
demned in some quarters as an 
unreliable test. Actually, when 
properly used, melt index is not 
only a convenient measure of 
processibility, but it is an impor- 
tant measure of the combined 
effects of weight-average molecu- 
lar weight and chain branching. 
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Glass-coated smokestack 


The glass-coated smokestack being 
installed here costs about 50% more 
than an unlined stack, but it is ex- 
pected to last more than twice as 
long. Made by A. O. Smith Corp., 
the stack has glass coatings on both 
interior and exterior. They are ex- 
pected to eliminate accelerated cor- 
rosion normally encountered at low 
flue gas temperatures. The coatings, 
inside and out, weigh 5 oz per sq ft 
compared with conventional linings, 
inside only, that weigh up to 50 Ib 
per sq ft. Hence, taller stacks are 
feasible, an advantage that may be 
important to users faced with air 
pollution problems. A damaged area 
of the stack can be repaired by flame 
cutting and bolting on a coated patch. 
High temperature plastics coatings 
protect exposed bolt threads from 
atmosphere corrosion. 


MATERIALS 
AT WORK 
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Republic Aviation Corp. 
Airframes, increasingly subject to high temperatures resulting from aerodynamic heating, will require more heat 
resistant materials than aluminum in the future. One answer may be a full hard stainless steel. 


Cold Worked 301 Stainless— 
Still Strong at 800 F 


This work hardening steel looks promising for use at  &@ In the past cold rolled Type 301 

on stainless steel has been used ex- 
moderately elevated temperatures because of its: sists at rec taunts. In 
fact, the use of work hardened 
steels at elevated temperatures is 





= Excellent creep and rupture properties 


™ Good structural stability generally new and limited. How- 
aL Il ind ever, the strength and structural 

OW Gang Gen stability of full hard 301 com- 
= Ready availability pare favorably with those of other 


materials now being considered 
for service at moderately elevated 
temperatures. In addition, Type 


301 has a lower alloy index and is 
by R. A. Lula, Associate Director of Research, Stainless Steel, a readily available mass produc- 


Allegheny Ludlum Steel Corp. tion material. The alloy is suit- 
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Stress rupture and creep strength of full hard 301 at 800 F. 


EFFECT OF STRESS RELIEVING AT 800 AND 900 F 
ON YIELD STRENGTH IN COMPRESSION OF FULL HARD 301 











Rockwell 
Condition Hardness |0.2% Offset Comp Yid Str, psij Mod of Elast (Comp), psi 
Full Hard 301 Re 42 110,000 22.2 X 106 
Stress relieved 2 hr at 800 F Re 42.5 | 147,500 26.9 X 10° 
Stress relieved 2 hr at 900 F Re 42.5 147,200 26.1 X 10¢ 
Stress relieved 12 hr at 900 F Re 44 155,800 27.0 X 10° 








able for parts subjected to-aero- 
dynamic heating up to 800 F such 
as those used in airframe con- 
struction. 

High temperature properties 

The behavior of cold rolled Type 
301 above 900 F is similar to that 
of other austenitic steels. Cold 
working increases the creep and 
rupture strength, but recrystalli- 
zation, which occurs eventually at 
these higher temperatures, re- 
duces the high temperature 
strength severely. Even without 
considering recrystallization, the 
usefulness of cold worked austen- 
itic steels above 900 F is limited 
because other materials such as 
the precipitation hardening grades 
are stronger. 

Below 900 F, however, recrys- 
tallization is not a factor even for 
extended time periods and the 
Strength developed by work hard- 
ening compares favorably with 
that of more highly alloyed mate- 
rials. Type 301 has the additional 
advantage over other austenitic 
steels of maintaining up to ap- 
proximately 900 F the higher 
Strength resulting from the mar- 
tensitie transformation that oc- 







curs during cold rolling. 

One of the objections to the use 
of cold rolled 301 is the direction- 
ality in mechanical properties re- 
sulting from the unidirectional 
cold rolling operation. To investi- 
gate the effect, tensile properties 
were determined on samples taken 
parallel and perpendicular to the 
rolling direction. Direction has 
no important effect on the tensile 
properties as can be noted in the 
accompanying table. Creep and 
rupture strengths of full hard 301 
are shown in a graph. In addi- 
tion to showing excellent proper- 
ties under long time loading, these 
results confirm the structural sta- 
bility of the material. 

To determine the variation in 
properties between a stable (Type 
305) and a metastable steel (Type 
301), the stresses for rupture 
were determined for both grades 
on 40% cold rolled sheet at vari- 
ous temperatures. A 40% reduc- 
tion was selected because it cor- 
responds with full hard temper 
for Type 301. Results are shown 
in a Miller and Larsen parameter 
plot. The curve for 301 is higher 
than the 305 curve up to a para- 
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10 | 
20 30 40 
T(20+1log+) x1075 
Master rupture curves for 40% 
cold rolled Types 301 and 305. These 
curves are developed by the Miller 
and Larson parameter plot which 
yields a single curve regardless of 
test temperature. In the parameter, 
T is absolute temperature in degrees 
Rankin and t is rupture time in hr. 





meter P-32. The difference is 
substantial, however, only up to 
P-30. Converted in time and tem- 
perature with the aid of the curves 





Why Hard 301 
Is Widely Used 


Type 301 with a nominal com- 
position of 17 chromium, 7% 
nickel, is the most metastable 
grade of the austenitic steels. 
Consequently, part of the austen- 
ite transforms to martensite dur- 
ing cold rolling. The hardening 
effect of this transformation 
adds strength to the inherently 
high work hardening character- 
istics of the remaining austenite. 
As a result of this double mech- 
anism, Type 301 develops the 
highest strength of all austenitic 
steels. 

A favorable combination of 
strength and ductility is respon- 
sible for the widespread applica- 
iton of %, % and full hard Type 
301 in stationary and particu- 
larly in mobile structures re- 
quiring a high strength-weight 
ratio and good corrosion resis- 
tance. 
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at the top of the figure, the para- 
meter P-30 means rupture life of 
100 hr at 900 F or 6000 hr at 
800 F. Full hard 301 is, there- 
fore, superior to Type 305 by ap- 
proximately 35,000 psi at 800 F 
in long time applications and up 
to 900 F for shorter times. 

Of interest also are the room 
temperature properties after ex- 
tended exposure at elevated tem- 
peratures. After 1000 hr at 400, 
600 and 800 F, there is a slight 
increase in tensile strength, hard- 
ness, ductility and modulus of 
elasticity. 

The only property that is seri- 
ously affected by directionality 
resulting from rolling is the com- 
pressive yield strength in the roll- 
ing direction. A corrective stress 
relieving treatment at 800 or 900 
F can eliminate directionality and 
restore the compressive yield 
strength. Stress relieving also in- 
creases the modulus of elasticity. 
Comparison with other materials 

Full hard 301 is compared with 
several other alloys currently un- 
der investigation for aircraft con- 
struction in an accompanying 
graph. Based on tensile strength, 
301 compares favorably with In- 
conel X, AM-350, 17-7 PH and 
A-286, all of which are more 





ELEVATED TEMPERATURE TENSILE PROPERTIES OF FULL HARD 39) 














| Lb om: 
Yid Str, ng 
Direction Test Temp, F 0.2% Offset, psi Ten Str, psi n2in 
eae 
L Room Temp 150,800 181,420 0 
T Room Temp 149,972 188,310 
L 200 144,800 173,750 0 
T 200 147,970 180,800 8 
L 300 141,870 168,320 50 
T 300 144,000 175,700 55 
L 400 140,150 167,850 45 
T 400 142,330 172,900 45 
L 500 | 134,500 160,550 45 
T 500 | 142,110 =| (269,900 4.0 
| 
L 600 | 129,950 156,310 60 
T 600 | 139,350 165,930 50 
L 700 | 127,450 150,530 70 
T 700 130,710 160,160 55 
L 800 118,980 145,340 6.0 
T 800 127,390 154,160 50 
| | 

L 900 | 115,260 139,600 6.0 
T 900 121,600 | 147,330 50 











L—Longitudinal 


T—Transverse 


ROOM TEMPERATURE PROPERTIES OF FULL HARD 301 
AFTER 1000 HOURS AT INDICATED TEMPERATURES 
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: ; Condition Hardness | TenStr, psi | Offset, psi | Elong, % | Mod of Elast, ps 
highly alloyed materials. Based 
on creep and rupture strength, 6. ward 301 Re 40.5 | 181,420 150,800 12 23.9 X 10° 
301 compares favorably with AM- 1000 hr at 400 F Re42_— | 191,000 164,400 9 27.6 X 108 
350 and 17-7 PH at 800 F also. 1000 hr at 600 F Rc 42.5 | 192,500 166,300 10.5 26.8 X 10° 
Data were not available for the 1000 hr at 800 F Re 43 | 181,500 153,000 | 7.5 28.0 = 
other alloys at this temperature. : 
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Tensile strength vs temperature for 301 stainless and four 


other alloys used at elevated temperatures. 
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Comparative creep and rupture strength of 





full hard 301 at 800 F. 
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Rotor—Cast aluminum rotor has 
).020-in. coating applied by injection 
molding. Cam is perforated with 80 
oles through which the plastic flows 
0 create a permanent bond. Coated 
journals run against anodized alu- 
minum bearings. 









“D” shuttle seal strips—Two “D” 
sections which bear against shuttle 
are shown partially pulled out. Filled 
nylon is also used for the two sleeve 
bearings that run against the shuttle 
pin in the eavity behind the shuttle 
(top center of photo). 


ses filled nylon for .. . 





Shaft O-ring seal—Held against 
casing by 4-lb spring load, it revolves 
with shaft at 1000 rpm. The ring 
seats perfectly during the 1-hr dry 
run given all pumps after assembly. 
Other materials had to be lapped to 
fit or wore out rapidly. 


Shuttle wear pad—Keystone sec- 
tion is held by springs against flat 
surface of shuttle which moves at 
166 fpm. Unlike unfilled nylon, 
which was tried previously, filled 
nylon resists wear and maintains the 
flatness that is essential. 









Nylon filled with molybdenum 
disulfide was selected for seven 
different kinds of wear applications 
in this Whittaker Ratio-Flow pump. 

The miniature positive displace- 
ment pump is used for fuel transfer 
in aircraft and missiles and handles 
JP4 fuel at —65 to 100 F and pres- 
sures up to 200 psi. Since a pump 
may run after a fuel cell is dry, the 
wear parts must be self-lubricating. 
A high degree of dimensional stabil- 
ity is also required. 

Among the materials tried previ- 
ously were carbon, carbon-graphite 
and ordinary nylon. Carbon and car- 
bon-graphite surfaces were easily 
damaged by the abrasives which of- 
ten get into fuel. Nylon was not as 
wear resistant, not as resistant to 
fuel and moisture, not as easily and 
uniformly molded and not as suit- 
able for close tolerances as the filled 
nylon. 

The molybdenum  disulfide-filled 
nylon is known as Nylatron GS and 
is made by National Polymer Prod- 
ucts, Inc. 




















Roller shuttle seals—Two on a 
side, they bear on the coated cam, 
giving nylon-to-nylon contact. Filled 
nylon stands up better than unfilled 
nylon or carbon compounds previ- 
ously used. Scale shown is in centi- 
meters. 
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Aluminum Co. of America 


a new clear lacquer described in this article. 


Low viscosity cellulose acetate butyrate: 


New Protective Lacquer 
for Aluminum 


A single spray coat prevents dulling, staining and pitting 
in outdoor applications. 







by Robert J. Fabian, Associate Editor, Materials & Methods 






@ Because of its outstanding long coatings for specialized outdoor 
term stability and weathering re- applications. Due to its relatively 
sistance, cellulose acetate buty- high viscosity, however, cellulose 
rate coatings have been used for acetate butyrate has not been 
a number of years as protective available in a form that lends it- 
















104 ¢ MATERIALS & METHODS 





Truck and trailer bodies are among potentially important applications for 


self to broad-scale lacquer ay, 
cations. 

The viscosity of any | que, 
directly influenced by tl} Viscose. 
ity of its film former. Use ,s 
high viscosity film fo 
mands such a high degr: f sol. 
vent reduction to achieve gppay. 
ability that the resulting lacquer 
because of its low solids content 
becomes economically impractica} 
Protective coatings for plasti 
molding compositions based 
cellulose acetate butyrate, for ey. 
ample, have a solids content o 
only 5 te 7%. 

To realize the full potential o 
these protective coatings, East. 
man Chemical Products, Inc., has 
recently developed a low viscosity 
cellulose acetate butyrate, know 
as Half-Second Butyrate, which 
can be formulated into sprayabie 
lacquers with high solids content 
Lacquers based on this material 
have been developed by the Egyp.- 
tian Lacquer Mfg. Co. Known as 
Clear Coating CH-64, the water 
white lacquer has proved superior 
in many respects. (see table) to 
other clear air-dried lacquers pre- 
viously used on aluminum. 

Normally, the lacquer is sup- 
plied with a solids content of ap- 
proximately 18%. This content is 
usually cut to about 13% for 
spray or dip applications by re- 
ducing the formulation with thin- 
ners in a 5 to 2 ratio. Tests indi- 
cate that a coating approximately 
14, mil thick is sufficient to give 
aluminum a high degree of pro- 
tection. This thickness can be ap- 
plied in a single application with 
any commercial spray equipment 
using a conventional double pass 
technique. The low flammability 
coating dries rapidly and can be 
handled in less than 15 min after 
application. Large commercial 
trailers can be coated in about 45 
min for a total lacquer cost of 
less than $10. 

The amount of surface prepa- 
ration required depends upon the 
condition of the aluminum. New 
surfaces should be free from ditt 
and a thorough wash in a clean- 
ing solvent is recommended. In 
many cases a solvent cleaning to 
remove fingerprints and grease is 
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Why Protection 

Is Necessary 

outstanding corrosion re- 

ce of aluminum has led to 
its use in a variety of applica- 
tions for transportation equip- 
ment, building materials and 
outdoor furniture. Although alu- 
minum will withstand extremes 
of weathering without suffering 
any structural damage, exposed 
surfaces lose their gloss and de- 
teriorate after continued expos- 
ure. The gradual dulling of alu- 
minum truck trailers and buses 
and the annoying rub-off of oxi- 
dized aluminum from outdoor 
furniture are typical examples 
of the deterioration encountered 
with unprotected surfaces, 

Not only does continued wea- 
thering destroy the beauty of 
aluminum, but it also creates 
costly maintenance problems. 
Restoration of surfaces by 
brighteners is comparatively ex- 
pensive, Also, microscopic pit- 
ting, which no amount of bright- 
eners can ever repair, quickly 
gathers grit and dirt and neces- 
sitates frequent cleaning. 


1S 











sufficient. A typical phosphoric 
acid pretreatment that has been 
found to inhibit corrosion under 
rigorous exposure conditions con- 
sists of: 3% (by weight) of 85% 
phosphoric acid, 20% water, 32% 
of 95% Tescol, and 45% butyl 
alcohol. 

To date the three principal ap- 
plications of lacquers based on 
Half-Second Butyrate coatings 
have been for aluminum truck and 
trailer bodies, window frames and 
storm windows and outdoor furni- 
ture. Other applications include 
street lighting standards, traffic 
and commercial signs, structural 
sections, boats and aircraft. 

In tests conducted by a major 
trailer manufacturer, coated alu- 
minum panels in the plain and 90 
deg bent condition have exhibited 
no breakdown after 500 hr of 
both humidity and salt spray test. 
No yellowing or discoloration was 


exhibited after a gasoline wipe 
test. 

























Comparative trailer panels of uncoated aluminum (bottom) and aluminum 
coated with low viscosity cellulose acetate butyrate (top). Photo was taken 
after a 16-mo test covering 128,000 miles. Note corrosion pitting and dulling 
of untreated panel. 


J 
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Salt spray exposure for 1400 hr had little effect on coated panel (left), but 
produced marked staining of uncoated panel (right). 


PROPERTIES OF HALF-SECOND BUTYRATE COATINGS 





Exterior durability Coated panels on truck trailer in excellent condition after 17 months of 
continuous testing. 

Salt spray resistance No film breakdown after 1400 hr salt spray test. 

Humidity resistance No film breakdown after 400 hr exposure in humidity cabinet maintained at’ 
100% r.h. and 100 F. 

Acid resistance No film breakdown after exposure to 5% hydrochloric acid for 36 hr. 

Weatherometer No film breakdown after 1075 hr—equivalent to 1% years of outdoor 
exposure. 

Ultraviolet light No color change after 150 hr exposure 13 in. from G.E. sunlamp bank. 
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Aluminum-coated fabric 
can take 1200 F 


The man in the photograph is testing 
an aluminum-coated suit in a 1200 F 
oven. He entered carrying several pieces 
of wood that burst into flame, 

His suit was coated with a thin layer 
of aluminum by a process developed at 
Minnesota Mining & Mfg. Co. The alu- 
minum reflects nine-tenths of the heat. 
What little heat does get through is dis- 
sipated by the layer of glass fiber quilt- 
ing beneath the aluminum coating. 

Emergency personnel at airports and 
oil fields, as well as firemen, now wear 
similar garments. The fabric, lightweight, 
flexible and durable, permits them to 
work for several minutes at a time at 
temperatures up to 1200 F. Garments 
for less intense heat, e.g., for work near 
steel furnaces, are made from aluminum- 


coated light asbestos or aluminum-coated 
duck. 
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New building will use 
largest bronze extrusions ever made 





The mullions (vertical window 
dividers) to be used in the Seagram 
Building in New York are the largest 
bronze extrusions ever made. Ex- 
truded from 400-lb billets and weigh- 
ing up to 275 lb when finished, they 
easily exceed the usual commercial 
limit of 6 in. on cross-section diam- 
eter. The I-beams measure up to 26 
ft 4 in. in length. 


The entire sheath of the new build- 
ing will consist largely of architec- 
tural bronze extrusions and rolled 
plate and will represent the first use 
of bronze in curtain wall construc- 
tion. Bronze was chosen because it 
does not rust, has generally good 
resistance to corrosion, has good 
workability and ages to an attrac- 
tive color. About 3,200,000 lb of 
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bronze will be needed. 

The %-in. plate used for spandrels 
(horizontal floor dividers) also re- 
quired a departure from usual brass 
mill practice. Dimensional tolerances 
are half the commercial tolerances, 
and a high degree of flatness must 
be achieved in rolling in order to 
prevent buckling and achieve uni- 
form light reflection. 

































































by new manufacturing techniques. 


achieved with ... 


Complex shapes of various ceramic compositions can be made with precision 


Dimensional accuracy, close control of properties 


Tailor-Made Precision 
Ceramic Parts 


As electronic components 
have become smaller and 
more precise, it has been 
necessary to develop ce- 
ramic parts with ever- 
decreasing tolerances on 
both dimensions and dielec- 
tric characteristics. Here 
is a report on what can be 
done today. 


by W. F. Janssen, Chemical Re- 
serch, Bell Telephone Laboratories 






@ By newly developed techniques, 
ceramic parts can be produced 
with desired properties or dimen- 
sions held to a high degree of 
accuracy. Physical, electrical and 
mechanical properties more pre- 
cise than those available in com- 
mercial ceramic parts can be ob- 
tained by close control of formu- 
lation and processing variables. 
Tolerances on physical dimensions 
can be held as closely as with ma- 
chined metal parts by use of dia- 
mond wheel grinding techniques. 
Dimensional accuracy is vital in 
systems where a minor change of 
dimension on a ceramic part pro- 
duces a change in dielectric be- 
havior, which in turn can produce 
major errors in the functioning 
of the system. 





Why Precision 
Is Hard to Get 


Difficulties in producing pre- 
cision parts are inherent in 
ceramic materials. Variations 
in raw materials and molding 
pressures during manufacture 
result in variations in green 
densities. During firing, chemi- 
cal changes cause the molded 
parts to shrink to varying de- 
grees depending on the propor- 
tions, kinds and particle sizes of 
the raw materials. This incon- 
sistent shrinkage makes it diffi- 
cult to produce ceramic compo- 
nents with highly reproducible 
characteristics and precise di- 
mensions. 











How it is done 

Ability to determine and main- 
tain highly precise physical, elec- 
trical and mechanical properties 
of a ceramic body is the result of 


1) careful selection and rigid 
specification of raw materials and 
2) close control over the mixing, 
forming and firing process. 

Raw materials are selected on 
the basis of chemical composition 
and freedom from undesirable im- 
purities. They must meet stringent 
requirements with respect to both 
density and particle size, shape and 
distribution. 

Manufacturing processes are 
closely controlled to yield intimate 
mixing and large surface area for 
the inorganic ingredients. Inti- 
mate mixing decreases the dis- 
tance between molecules of the 
material and speeds the solid state 
reaction. Temporary organic plas- 
ticizers and binders are also care- 
fully chosen and distributed 
throughout the mixture. These 
factors affect the rate and extent 
of solid state reactions which oc- 
cur during firing, and thus affect 
the quality of the end product. 

In general, accuracy in physical 
dimensions is obtained by conven- 
tional grinding and other machine 
shop equipment which has been 
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and aging effects be virtually eliminated. 


the degree of electrical precision required. 


fine grit bonded-diamond wheels. 


the limits on other dimensions. 


critical tolerances held. 








Precision Ceramic Transformer 


Service conditions for this transformer, which is 
used in the L3 coaxial carrier telephone system, re- 
quire that its constants be held to an extraordinary 
degree of precision, and that temperature ~ariation 


These requirements necessitated a complete redesign 
using entirely different materials from those used in 
conventional transformers. The accompanying table 
compares structural details of the new transformer 
with those of a conventional transformer. The new 
materials, in addition to having stability, low loss and 
good insulating properties, can be held to very close 
mechanical tolerances, making it possible to obtain 


With the exception of a honing operation on the i.d. 
of the coil forms and the final dressing operation after 
the parts are copper plated, all machining operations 
are done on special grinding machines equipped with 


The major problem is production /of the winding 
form, which is a threaded cylinder of special glass 
machined to extremely fine tolerances. The inner and 
outer surfaces of the glass form must be held to 


0.0005 in. on concentricity. It was found that by hold- 
ing +50 millionths of an inch on the i.d., which is the 


base point for other dimensions, it was easier to meet 


The accompanying sketch shows a composite view 
of winding forms, embedded copper windings and fired 
silver interwinding shields, and indicates some of the 


INNER AND OUTER WINDING DETAILS 
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THREAD DETAIL 
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Conventional Transformer | Precision Transformer 











Core Permalloy powder Manganese-zinc ferrite 


| 
Winding form Molded or fabricated Threaded cylinders of 
plastics part | special glass 


Windings Machine-applied insulated| Piated copper embedded 


drawn copper wire in special glass forms 


Shielding Copper or tin foil Fired silver on special 


glass forms 


Coil enclosure | Metal or plastics container) Steatite housing and 
cradle 














adapted or converted to the use of 
wet diamond wheels. Accuracy in 
complex shapes is obtained by spe- 
cial chucking arrangements and 
new types of diamond tools. 

By conventional methods of 
forming ceramics, minimum di- 
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mensional tolerances on parts as 
formed are about +0.005 in. on 
dimensions up to % in. and +1% 
on larger dimensions. By the 
controlled tech- 
niques as-formed minimum toler- 
ances of +0.0025 in. are practical 


Laboratories’ 


sirable can be held. 


on dimensions up to % in. and 
+0.5% on larger dimensions. With 
diamond wheel grinding tech- 
niques virtually any tolerances de 


By improving quality and uni- 
formity throughout the ceramic 
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Shady, design can be made more 
gexibl Minimum radii can be 
smaller and walls can be thinner. 
, le. a steatite tube has 
ided with an 0.044-in. 
0.035-in. i.d. By subse- 
mond wheel grinding 
wall kness could be reduced 
to about < mil. 
Materials and tolerances 
Precision techniques are applic- 


® able to five principal types of 


ceramic materials used in the com- 

munications industry, namely: 

ferrites, titanates, steatites, high 
alumina bodies and fused silica. 

Though in most cases primary con- 

siderations are their electrical 
characteristics and how these af- 
fect circuit characteristics their 
role as structural members is also 
important. 

Ferrites—Difficulties in obtain- 
ing precision in both properties 
and dimensions can be illustrated 
by the characteristics of ferrites, 
compounds formed from iron and 
other oxides and used as magnetic 
core materials in high frequency 
circuits. More specifically: 

1. In the usual manufacturing 
process, i.e., mixing the oxide 
powders, calcining the mixture, 
adding a binder and pressing, it 
is difficult to hold dimensions 
much closer than +214% for die- 
determined dimensions such as 
the diameter of a cup. Thickness 
of the cup depends on fill control 
and usually varies more than this. 
When “fixed” (fired), ferrites 
usually shrink 12-14%, some 
shrinking as much as 20%. Shrink- 
age is a function of the powder, 
forming pressure, temperature and 
time, and can vary over a wide 
range. Careful control over raw 
materials, all details of mixing and 
forming, and furnace temperature 
is therefore important. 

2. In a ferrite part of complex 
cross section, where densities may 
vary, or in a part where composi- 
tion of the surface changes in 
cooling, the temperature-perme- 
ability curve may be a composite 
of two or three curves correspond- 
Ing to compositions in different 
parts of the core. Hence, vari- 

ation of permeability with tem- 
perature is a difficult parameter to 






control precisely. 

In ferrites used in transformers 
and inductors, # (permeability) 
and Q (absence of losses) are of 
particular importance. To tailor- 
make a part for a particular ap- 
plication, one property can some- 
times be controlled more closely 
by sacrificing others. For exam- 
ple, higher permeability can be 
obtained by fixing cores for longer 
periods of time, but shrinkage 
will be greater and Q may be 
lower. 

In high quality inductors and 
transformers where high Q is im- 
portant, tolerances on permeabil- 
ity may often be broad, e.g., # 
may range all the way from 1000 
to 2500. In this type of trans- 
former or inductor, an air gap is 
usually used to control effective 
permeability so that permeability 
of the ferrite material is not criti- 
cal. The #-Q product, however, 
must exceed a specified minimum. 
Reports from France and England 
on work done by Guillaud indicate 
that ferrites made of specially 
prepared and purified raw mate- 
rials may yield #-Q products up to 
two or three times those of ordin- 
ary commercial products. 

In transformers and inductors 
where high permeability is re- 
quired, values need not usually be 
precise. In pulse transformers, 
for example, permeability limits 
may be +50%. However, in other 
instances closer tolerances are 
useful, particularly for core manu- 
facturers who cannot assume their 
customers will be able to design 
around wide tolerances. Commer- 
cial manufacturing tolerances on 
initial permeability are on the 
order of +10%. 

Other ceramics—Steatites, com- 
posed principally of magnesium 
silicate, and high alumina bodies, 
containing more than 85% alu- 
minum oxide, have similar die- 
lectric properties. The alumina 
bodies, however, have both higher 
temperature resistance and much 
higher mechanical strength. II- 
lustrative of the accuracy possible 
in obtaining specific values for 
various properties are the toler- 
ances which can be held on dielec- 
tric constants (K). By the Labor- 





atories’ techniques it is possible 
to obtain K values for steatite 
ranging from 5.0 to 6.5 with toler- 
ances of +0.3. K values for high 


alumina bodies can range from 
7.5 to 9.5 with tolerances of +0.4. 
Specific gravity of steatite can be 
held to 2.98 +0.02. Thermal ex- 


pansion, which is controlled by 
specific gravity, can be held to 
7.7 x 10-* +0.01 x 10° over the 
range of 85-1380 F. Other proper- 
ties can be held to tolerances 
closer than commercially avail- 
able, depending on the need. 

Titanates, composed mainly of 
titanium and barium oxides, are 
used primarily for capacitor or 
piezoelectric materials. As capac- 
itor dielectrics they have dielec- 
tric constants ranging from 15 to 
6000 with tolerances of +1%. As 
piezoelectric materials they are 
generally engineered for specific 
values. Typical of the values ob- 
tainable and the tolerances which 
can be held are: 


K 500 + 1% 
Q 140 + 2% 
Mechanical Coup- 

ling Coefficient 0.225+1% 
Young’s Modulus, 

dynes/sq cm 1.25x10°+1% 


5.380 + 0.5% 


Specific Gravity 





Close control over processing gives 
reproducible properties. Here a high 
alumina ceramic is shown being test- 
ed for workability. 
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Current applications of sulfurizing are illustrated by artist’s sketch. 





Sulfurizing —new Surface Treatment— 


Reduces Scoring and Seizing 


Developed originally in France, this new salt bath process is highly effective for iron and 
steel parts that must operate under boundary lubrication conditions. 


by George B. Troup, Vice President and General Manager, Lubri-Case, Inc. 


@ Wherever metal-to-metal rub- 
ing contact—sliding, rotating or 
reciprocating—presents boundary 
lubrication problems, sulfurizing 
should be considered. Although 
the process does not significantly 
lower coefficient of friction, sul- 
furized parts definitely gain re- 
sistance to scoring and seizing. 
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Cycles of Stress 


Fig 1—Fatigue comparison of sul- 
furized and untreated 1018 steel. 
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Sulfurizing is essentially a salt 
bath treatment at 1040-1080 F 
which increases the sulfur con- 
tent of ferrous metals to control- 
able depths beneath the surface. 
The active diffusing element, sul- 
fur, is present in an incompletely 
oxidized state in a molten bath of 
alkali metal cyanide and neutral 
salts. Immersion time may vary 
from a few minutes to 2 hr, de- 
pending upon the material and the 
depth of case desired. 

The method was originally con- 
ceived in France and has experi- 
enced steady growth there for 
over five years. Industrial devel- 
opment has also been under way 
in Great Britain by Imperial 
Chemical Industries, Ltd. and, 
more recently, in the United 
States by Lubri-Case, Inc. 


MATERIALS & METHODS 


Why sulfurize? 

Sulfurizing was developed to 
overcome an important limitation 
of conventional anti-weld films— 
their tendency to undergo continv- 
ous removal under extreme boun¢- 
ary lubrication conditions. 

Conventionally,, a nonscoring 
film between ferrous metals is 
achieved by 1) metallic deposits 
or chemical conversion coatings, 
which owe their effectiveness to 
high hardness or lubricant-retain- 
ing pores, or 2) anti-weld lubri- 
cant additives such as compounds 
of sulfur, chlorine and phosphorus 
(dissolved oxygen in lubricants 
also forms effective films). Under 
extreme boundary lubrication con- 
ditions, however, anti-weld films 
tend to be removed by wear— 
permanently if they are coatings, 
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Fig 2—Load-torque envelope for 12 sulfurized 


steels. Loading was 1 min step-up. 
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seizure is inescapable. 

The logical solution to this prob- 
lem apparently was to form an 
integral layer of substantial thick- 





Fig 3—Load-torque and wear curves for sulfurized 1008 steel. 


to seizure. 





Test pins after run graphed in 
Fig 4. Pins run in silicone fluid are 
at left. Sulfurized pins (top) were 
photographed after loading at 1500 
lb (silicone fluid) and 4500 lb (min- 
eral oil). 


ness on the metal which would 
react chemically with the lubri- 
cant to strengthen the oil film and 
would also provide some protec- 
tion under dry conditions. It was 
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believed such a could be 


layer 
formed by diffusing into the metal 
some element which is known to 


score resistance when 
used as a film strength additive 
to lubricating oil. Sulfur 
tried, and the process known as 
sulfurizing came into being. 

The sulfurized layer not only 
apparently has the ability to re- 
act with and strengthen a lubri- 
cating oil, but also performs in 
itself certain lubricating func- 
tions. The lubricity of a sulfur- 
ized layer is due to 1) the lubric- 
ity of the sulfur compounds 
formed in the metal and 2) its 
good lubricant retention. Lubri- 
cant retention of the sulfurized 
layer is attributed to the fact 
that ferrous sulfide (one of the 
compounds formed), which has a 
wide, low hysteresis loop, readily 
becomes electrostatically polarized 
under pressure. 

Dimensional changes resulting 
from sulfurizing are insignificant 
in most cases because of the rela- 
tively low temperature involved 
and the absence of any rapid 
quench, grain growth or struc- 
ture transformation. The base 
metal retains most of its elastic 
properties, and, unlike hard pro- 
tective coatings, conforms to ir- 
regularities which may be pres- 
ent during run-in or in service. 

Although no significant harden- 
ing occurs during sulfurizing, 
notched bar fatigue strength is 
raised (see Fig 1). Since a cya- 
nide bath is used, it is logical to 
attribute this effect to a limited 
nitriding action. 

It is possible to temper, age or 
heat-shape simultaneously with 
sulfurizing. Suitable materials 
can be flame or induction hard- 
ened after sulfurizing if required 
for improved strength. 

How effective? 

Effectiveness of sulfurizing has 
been evaluated by several differ- 
ent tests—all making use of the 
Falex lubricant testing machine 
described elsewhere in this article. 
Results of these tests, which dif- 
fered primarily in the manner of 
loading, are described below. 

Step loading — Sulfurized pins 
(hardened first when possible) 


improve 


was 
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How Tests Were Run 


The sulfurized surface was 
evaluated by use of the Falex 
lubricant testing machine con- 
ventionally used for determining 
the film strength or “E.P.” prop- 
erty of lubricants. The test 
piece is a %-in. dia pin (“P”’) 
rotated at 290 rpm _ between 
two V-shaped bearing blocks 
(“B”) inserted in self-aligning 
recesses in lever arms (“L’’) 
of the load-applying mechanism. 
As the lever arms are brought 
together, the V-blocks squeeze 
the revolving pin. The entire 
loading mechanism is free to 
swing about its axis. This ten- 


dency to turn under frictional 
forces is resisted by a sylphon- 
operated gage (“G”) which reg- 
isters frictional torque in lb-in. 
Both V-blocks and revolving pin 
are completely immersed in an 
oil cup. 






































were run in uncompounded SAE 
30 mineral oil. Load was _ in- 
creased in 250-lb increments, fric- 
tional torque and wear being re- 
corded (without stopping the test) 
after 1 min at each load. 

The envelope of load-torque 
curves obtained for 12 different 
steels is shown in Fig 2. The en- 
velope is not continued beyond 
2250 lb because a broader scatter 
of torques is encountered above 
that load (it is believed that the 
conformability of the metal, as 
controlled by its yield point, in- 
troduces a variable which is more 
a measure of mechanics than of 
lubrication). There are no com- 
parative curves for untreated pins 
because welding occurs almost im- 
mediately. Thus, the envelope 
demonstrates that a broad range 
of steels can be effectively sulfur- 
ized to permit high loads without 
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seizing or welding. 

Fig 3 shows the com 
torque and wear curv: 
easily galled steel, annealed ayy 
1008. Seizure occurred at ah, 
3500 Ib. The highest loag ¢ 
which smooth operation and thi 
form wear continued was 325 Ih 
and this maximum value is called 
the transition load for this com}. 
nation of materials and loading 
technique. 

Transition load—A second 4). 
furized AISI 1008 pin was run j; 
SAE 30 mineral oil at the trang. 
tion load determined for the firg 
pin (3250 lb). Frictional torque 
pin wear and bearing block wea 
were measured after 3 min. Fy 
comparison, this test was also ry 
on an untreated 1008 pin in SAR 
90 hypoid oil and a salt bath 2. 
trided 1008 pin in SAE 30 oil. 

The results, shown in an x. 
companying table, indicate that 
neither nitriding nor the additive 
in a premium grade hypoid oil of 
greater viscosity than mineral oi! 
were as effective in reducing pin 
wear as was sulfurizing. The pin 
that ran in hypoid oil wore 13 
times as much as the sulfurizei 
pin. The nitrided pin wore twice 
as much as the sulfurized pin, 
produced 17% greater bearing 
block wear, and developed a 40% 
higher frictional torque. 

In general, this test showed 
that sulfurizing can impart sub- 
stantial wear resistance to even 
the softest of ferrous metals, and 
that under some conditions it 
could be used as a replacement 
for expensive and corrosive film 
strength additives. 

Continuously increasing load— 
Load-torque curves (see Fig 4) 
were obtained for sulfurized and 
untreated AISI 3135 pins run both 
in mineral oil and in a recently 
developed chloropheny] methy| sili- 
cone fluid which is claimed to be 
more receptive to additives than 
methyl silicone. Because of the 
rapid seizure of the untreated 
pins, load was increased continu- 
ously rather than by steps. 

The effectiveness of sulfurizing 
in delaying seizure is evident. 
However, the slopes of the curves 
show that up to the point where 
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ited pins welded the 
‘ efficient was not re- 
load. HEME anced s ficantly by sulfurizing. 





OF ap “e established fact that 
IS] de] ndary lubrication condi- 
appears to be no func- 


tionship between fric- 


a Uni. on and wear; hence, boundary 
50 Ib bricants cannot be properly 
Called util solely in terms of friction 
Omhi. woefficients. Nevertheless, sulfur- 
Ading ing has found its broadest ac- 
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ceptance in cast iron applications 


1 sul. where the graphite provides a 
UN in lower friction coefficient than is 
‘ans. characteristic of steels. 
first In all the tests described, the 
Tque, slope of the load-torque curve de- 
Wear creased as load increased, indi- 
For eating that under pressure (and 
> Tun probably dependent on tempera- 
SAE ture) a reduction in coefficient of 
h hi. friction occurs. AS mentioned pre- 
viously, it is believed that a chem- 
aC. ical reaction takes place between 
that s the sulfurized surface and the 


lubricant and that, through this 
reaction, the role of film strength 
I oi oil additives is performed. 
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Of course, laboratory tests such 
as those described merely indicate 
a trend or act as a means of 
judging the relative value of a 
process. Until correlated with 
field tests, they do not guarantee 
success in actual operation. 
Applications 

A major field of application for 
sulfurizing is engine parts, where 
“scuffing” is recognized as the 
most rapid form of wear. Sulfur- 
izing is particularly effective for 
parts where reversal of direction 
causes interruption of the oil film, 
such as piston rings and cylinders, 
rocker arms and two-cycle piston 
pins. Bearing and cam lobe sur- 
faces of cam shafts and chilled 
iron valve lifter faces have also 
been improved by sulfurizing. 

Sulfurizing has also permitted 
greater speeds and reduced main- 
tenance for certain kinds of 
pumps which must rely upon the 
limited lubricity of the fluid being 
handled. Parts treated include 
casing and gears for spur gear 
and internal spur gear pumps; 


Polyethylene film 
sealed in a hurry 


Polyethylene packaging film can be sealed con- 
tinuously at speeds of 500 fpm or more by a molten 
bead technique developed at Bakelite Co., Div. of 
Union Carbide & Carbon Co. 
polyethylene is extruded between the two layers of 
film at the sealing line. 
which apply heat from the outside, can seal 10-mil 
film at a maximum rate of 25 fpm and 1%-mil 
film at 150 fpm. 

The polyethylene resin is heated in an extruder 
to about 480 F and forced out at the rate of about 
14% lb per hr. Just enough pressure to flatten out 
the molten bead between the two films is applied to 
the rollers through which the film passes after 
picking up the bead. The new technique will seal 
polyethylene film of almost any thickness and can 
also be used to seal polyethylene-coated paper, 
polyethylene laminates and paper. 





and screws for screw pumps. 


Potential applications for sul- 
furizing include: 

1) Enclosed electrical machin- 
ery and heat treating furnaces 
which often lack the benefit of 
oxygen in their lubricants. 


2) Machine parts’ involving 
metal-to-metal rubbing contact, 
such as plug valves, injection 
plungers, sleeve bearings and link 
pins. 


3) Mill and factory wear parts, 
including tools and dies, which 
may be subject to marginal lubri- 
cation and can, if they seize, re- 
sult in costly shutdowns. 
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Lunn Laminates, Inc. 


Predictable design strength has become increasingly important as appli- 
cations for glass-reinforced plastics have become larger and more complex. 


Parallel fibers -- better glass-resin bond 


produce... 


Stronger 


Reinforced Plastics 


by James W. Case, 


Re search and Developme nt Div.. Navy Bure au of Ordnance 


@ Use of nonwoven parallel glass 
mat, finished and bonded with an 
epoxy type solvent-solution, can 
double flexural strength and triple 
elastic limit of reinforced poly- 
ester laminates. This improve- 
ment is obtained by 1) the paral- 
lel positioning of the fibers to 
gain the utmost strength and 
elasticity from the glass, and 2) 
replacing conventional organic 
sizes and lubricants with a var- 
nish that both coats and bonds 
the fibers. 


Structure of a laminate 

The basic elements in a rein- 
forced laminate are the glass 
fibers, the resin, and the adhesive 
layer at the glass interface (see 
Fig 1). The glass fibers are the 
load bearing element. Though re- 
markably strong and elastic, they 





must be stressed parallel to their 
axes in either tension or compres- 
sion to use most effectively their 
strength. Normally both forces 
would exist in a laminate under 
bending stress with compression 
on the concave side and tension 
on the other. 

The function of the resin is to 
hold the fibers in a constant work- 
ing relation to each other. When 
the fibers are under tension or 
compression, the resin should 
equalize the load between them so 
that they assume the total load 
collectively. Also, the resin braces 
the fibers apart at an infinite 
number of points to assure their 
performance as columns. 

The strength of the adhesive 
bond at the glass-resin interface 
can not generally be determined. 
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However, the strength of th 
resin is measurable. Therefor 
in order to accurately predic the 
strength of laminates, the aq), 
sive bond should be strongey than 
the resin. 

Improved adhesion 

In addition to the strength ag. 
vantage gained in using glass 
fibers in a _ parallel geometry 
elimination of weaving or twig. 
ing permits planned bonding 
agents to be used in place of eo). 
ventional fiber spinning cop, 
pounds. This is advantageoy 
since the unpredictable strength 
of the adhesive layer could be dy 
to: 1) organic sizes and lubyi. 
cants applied in commercial spip. 
ning processes or 2) reaction of 
moisture and oxygen with the 
surface-active glass in such map. 
ner as to be detrimental to any 
succeeding de-sizing or finishing 
process designed to provide neces. 
sary glass-resin adhesion. 

On the basis of these assump. 
tions, the Navy Bureau of Ori. 
nance established a project to in. 
vestigate use of parallel fiber type 
reinforcements and to test various 
types of nascent fiber finishes. In- 
stead of collecting the fibers ina 
204 filament strand as in commer- 
cial processes, fibers were collected 
in a near-parallel mat on a drum 
After a fiber mat of sufficient 
thickness was collected on the 
drum it was removed as a re: 
tangular sheet, ready for lami- 
nating. 

To test the types of finishes, 
the fibers were sprayed between 
the furnace bushing and the drum 
surface with solvent-resin solu- 
tions. the resulting varnish film 
coated the entire fiber surfaces. 
By producing “posts” between the 
fibers, the resin held the fibers 
together at necessary intervals. 

The final binder system adopted 
was a blend of epoxy resins (Epon 
834 and 562) in a 40% solution 
with acetone. The results of tear- 
ing this type of mat apart (Fig 
2) indicate that in spite of the 
high adhesion of epoxy resins t0 
glass, the resin bridges separated 
at the glass surfaces rather than 
at the “waist” of the bridge. 
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Glass Fibers 
ct th ig New Method Evaluates Strength 
a(ine . . 
tha of Glass-Resin Bond 
i——-P/astic Resin A visual method of evaluating 
the adhesive bond between glass 
h ad fibers and resins was developed 
Slasg | during the NBO project. The 
retry ll —G/oss-Resin Bond method is based on the amount 
Wisi of resin still adhering to glass 
ding fiber surfaces after a laminate 
con. is torn apart, Examination un- 
ti, der a low power microscope of B—Good Adhesion 
ae separated plies of a laminate 
ae d having relatively poor interlam- oo 
ngth Fig 1—Three structural elements inar strength shows the fibers = eee // }; — 
2 du of plastics laminate. stripped clean of resin. Exam- 6 Rdubihen? Athesion 
ubri ination of other laminates shows 
Spin- varying amounts of resin adher- nates, attributed to poor bond- 
n of ing to the fibers. ing agents on the glass. Condi- 
the Ideally, an accurate method of tion B illustrates a considerable 
man. numerically grading laminates improvement in adhesive quality 
see could be based on actual count of the bond. This is the condition 
hin, of resin chunks per unit area, attained with the epoxy solvent- 
. using a shadowgraph of fibers solution finish. Condition C illus- 
ee A. at the fractured laminate sur- trates the ideal situation, where 
faces. For the purposes of this all fracture takes place in the 
Imp project, however, this work was resin itself. This condition was 
Ord- not carried out. Instead, a rough never attained in the course of 
) in. grading system was used, which the project. 
type is illustrated in the accompany- The effects of these varying 
less ing sketch. degrees of adhesion on flexural 
In. Condition A illustrates the strength are shown in the fol- 
ag Fig 2— Unsatisfactory bond is condition seen in ordinary lami- lowing table: 
me shown by separation at the glass- 
al resin interface instead of separation 
cled p at the “waist” of the resin bridge. Laminate Number Visual Classification Flexural Strength, psi 
ient | 
the Though the mat was considered h ; | popes: 
ree to have sufficient mechanical 13 A | 56,100 
my strength for handling and lami- 16 A | 30,100 
nation, there are still improve- s | : nae 
3 ments in finishes to be made. 67 B 87 500 
een Polyester laminates 85 B | 85,800 
um All test laminates were made A B 83,500 
u- by laminating seven plies of the 118 - | mp 
im parallel glass mat with the fibers 121 B | 97,300 
eS, at 90 deg in adjacent plies. Flex- | 
the ural tests were made and results 
ss Ie Compared with those from 181-114 
ls. glass cloth laminates. As shown 
ed in the accompanying table, flexu- tionality at a point somewhat be- laminates were quite different in 
a“ ral strength values for the paral- low 50% of the ultimate strength. that they did not depart from 
" lel mat reinforced laminates are Beyond this point, the material is straight line proportionality until 
. approximatey twice those of the obviously damaged and cannot just short of ultimate strength. 
ig glass_ eloth-reinforced laminate return to its original shape when This behavior is uncommon for 
is and elastic limit is approximately the load is removed. It follows glass-reinforced laminates, and 
to three times as high. that with this type of material, reflects much more closely the 
od On the L/D chart taken from design emphasis should be placed _ elasticity of glass itself. 
a the flexural testing machine the more on elastic limit than ulti- peserences 
. curves for the glass cloth lami- mate strength. Final Report on Contract NOrd-13462; The 
Englander Co., Inc., Plastics Div. Final 


In addition to higher strengths, 
L/D curves for the parallel glass 


nate were typical; i.e., they de- 


nar . ‘ Report on Contract NOrd-14708; Firestone 
parted from straight line propor- 


Tire & Rubber Co, 
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How / Nonferrous Metals 


Perform at Low Temperatures 


Problems encountered with steels at low temperatures 


have been well publicized, but what happens to other 


metals when temperatures drop as low as -100 F? Here 


are the results of tensile, fatigue and impact tests. 


by T. Gela, Stevens Institute of Technology, 
W. J. Lepkowski and H. M. Gade, Signal Corps Engineering Laboratories 


@ Increasing use of metals at low 
temperatures, in both civilian 
and military applications, makes 
knowledge of the effect of tem- 
perature on the properties im- 
portant. In design of parts for 
low temperature service the most 
important properties are usually 
strength, stiffness and ductility. 
Of these, strength and stiffness 
generally increase as the tempera- 
ture is reduced but ductility may 
or may not be affected. Some ma- 
terials retain their ductility at 
low temperatures; others become 
embrittled. 

The most common method of 
evaluating ductility at low tem- 
peratures is to study the transi- 
tion from ductile to brittle behav- 
ior. Both metallurgical and me- 
chanical factors affect this transi- 
tion. 

Among metallurgical factors, 
composition and structure can in- 
fluence the relationship. In addi- 
tion, investigation of steels has 
shown that melting procedure, 
grain size and heat treatment in- 
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fluence the temperature at which 
embrittlement occurs. It is be- 
lieved that such factors may affect 
other metals. 

Structure has a pronounced ef- 
fect on ductile or brittle behavior. 
Face-centered cubic metals such 
as copper and the stable austen- 
itic steels remain ductile at low 
temperatures. Body-centered cubic 
metals such as carbon steels 
and hexagonal-close-packed metals 
like zinc generally have a transi- 
tion from ductile to brittle behav- 
ior at temperatures above or be- 
low room temperature. 

Mechanical design can also in- 
fluence the type of failure. It is 
well known that sharp notches 
should be avoided.in materials to 
be used at room temperature if 
cyclic stresses are involved. Be- 
cause of the increasing tendency 
toward embrittlement of some 
materials with falling tempera- 
tures, the elimination of sharp 
notches is even more essential in 
products to be used at subzero 
temperatures. 


MATERIALS & METHODS 


Although extensive investiga. 
tion has been made on varioy 
steels for low temperature servic 
many nonferrous materials hay 
not been studied. Those covers 
in this investigation include phos. 
phor bronze, silver solder ani 
Nilvar, all of which have fare. 
centered cubic structures; beryl. 
lium copper, which has a mixed 
structure containing both face. 
centered cubic and body-centered 
cubic phases in the commercial 
heat treated condition; molyb- 
denum, tungsten and _ tantalum, 
which have body-centered cubic 
structures. With the exception of 
beryllium copper, these materials 
are hardenable only by cold work- 
ing. 

Service requirements were used 
as the basis for selecting the 
forms and conditions of the mate 
rials. For example, annealed and 
spring temper phosphor bronze 
were included to determine the 
effect of cold working on the prop- 
erties. For molybdenum and tan- 
talum, both sheet and wire san- 
ples were used. 

Major testing was performed 
at 80 and —100 F, although other 
temperatures were used to estab- 
lish trends. Tension, fatigue, 
Charpy impact and tension-impact 
determinations were made to eval- 
uate the materials. Results are 
included in the tables and graphs 
accompanying this article. Vari- 
ations in properties are discussed 
for each material in the following 
sections: The values are the re 
sults of statistical analyses of 45 

























































































































7 Yield Strength, 
Pe Tensile Strength, 1000 psi Elong, % Rockwell Mod of Elast, 
; Form or 1000 psi 0.1% offset (2 in.) Hardness psi 
Material Condition sat Mi a 
80 F 100 F 80 F 1OOF; 80F 100 F 80 F 80 F 100 F 
= 
Beryllium Copper 
(fine grain) AT* 183 19] 167 168 3.5 5.0 R.42 | 18.5 x 10° 19.5 x 10° 
Beryllium Copper 
(coarse grain) AT» 179 184 154 149 1.3 2.8 R.42 | 190x10° | 18.9x 10° 
1 Beryllium Copper | | 
(coarse grain) HT° 19] 199 159 ae}. 26 26 | ReA2 | I91x10° | 19.5 x 106 
Beryllium Copper | | | | | 
(fine grain) HT? | 1 | TR. LAS. 1 oe 3.2 R42 | 191x106 | 19.1 x 10 
a ee ee | ee ae nk a a a 
estiga. Phosphor Bronze, 5% Annealed | 52 | 62 | 22 2 | «C61 | 76 ore —_ | — 
arious | | | 
ervice Phosphor Bronze, 5% Spring temper 98 107 | 90 97 | 7 11.5 olate | il | wn 
have EE ST dee ae oe oe oe oe oe oe VREA Biase ing SS ee » me Game cuits ol @& Gus Gees em ee Ge ee ee | an aa a= au a= es ee ee ee ee oe 
overed | | | 
phos. Silver Solder Annealed 65 66 44 47 | 35 34 = ee ae 
aS ID aS Oa Se ae OPER PBA SR a A veut.) -fatseey vic i 0S ee 
face | | | | | | | | 
beryl. i Molybdenum Sheet, partly recryst. 97 | «(Ml | 75¢ | 130° 19 3.6 R96 48.7x10° | 47.5x108 
mixed ie | | | | 
face. Molybdenum Sheet, partly recryst. | | | 
-notched | 100 | | —- | — 1.1 0.2 _— — — 
itered 4 ” ' | | ai | | | 
ercial Molybdenum Wire, 0.060-in., | | | | | | 
10lyb- partly recryst. 121 | 137 99 | 134 | W4t | 0 fo 47.6x 10° | 46.2 x 10° 
* Molybdenum Wire, 0.004-in, reoryst.) ll | 13% | — | — | war] age | — | — ~ 
Nic | 
BR A a ie ee RRB Sx Gene Chek: GE AP SER. Jae dee 
rials | 
eeek. Tungsten Wire, 0.060-in., | 
+ no recryst. 214 — 1I%6 }; — 2.6! — — | 56 x 10° — 
used Tungsten Wire, 0.004-in., | | | 
the no recryst. 320 | 404 | - ‘. 1.9 1.8! 44 gs - 
BRR Gh ee te oy Be DOE ke ee OMS EM ae ee) Okan aN eee 
and | | 
onze i Tantalum Sheet, annealed bh} - FE | --88- +1 0-8 246 | R,8l | 28.2x 10° | 28.3 x 10 
the | | | | | | | 
aie. Tantalum Sheet, annealed, | | | | 
P b (V-notched) | 8 | 104 | — — 2.8 1.9 — — _ 
tan- | 
;am- Tantalum Wire, 0.060-in.,annealed| 63 | 78 | 34 59 23.1! | 21.5! — 26.4 x 108 27.2 x 108 
| | 
ld Tantalum Wire, 0.004-in., annealed) 107 15 | — — 10.2! | 88 - ao | ~ 
ther —— SS cS mm qemmee comms cme eee | oe cee eee ee ee ee ee ee ee eee ee ee ee ee eee ew ee ee ee. ee SS me ee es = oe. | —— ee ee ee ee ee 
tab- , | | 
rue, 7 Nilvar Sheet« _ 101 62 76 26.6 | 29.5 R,,82 21.8 x 108 19.7 x 106 
pact Nilvar Sheete | | 
val- (V-notched) Be a ae le ee eee ee? 2.0 fn. ts ™ 
are a 
phs *Solution annealed at 1475 F, 30 min, water quenched, aged 700 F, 30 min, neutral salt. Average grain size, 52,000 grains per cu mm. 


: *Solution annealed at 1475 F, 2 min, resolution annealed 1475 F, 30 min, water quenched, aged 700 F, 30 min, neutral salt. Average grain size, 
ar 1500 grains per cu m 


m. 

sed ‘Solution annealed at 1475 F, 30 min, water quenched, cold worked 37%, aged 700 F, 20 min, neutral salt. Average grain size, 1800 grains per 
cu mm. 

ing “Solution annealed at 1475 F, 2 min, water quenched, cold worked 37%, aged 700 F, 20 min, neutral salt. Average grain size, 11,900 grains per 
cu mm. 

re- : 
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Molybdenum sheet, 0.025 in., tested longitudi- 
nal direction. 
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Cycles to Failure 


Condition: stress-relief annealed. 
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Tantalum sheet, 0.040 in., tested longitudinally. 


Cycles to Failure 


Condition: annealed 1 hr at 2550 F’. 
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Low Temperature Fatigue Properties 
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Cycles to Failure 
Molybdenum wire, 0.004 in. dia. Condition: annealed, | 
100 
| | | | 
week 
Es es ee ee ee te Se Sea 
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at 2550 F. 














Fatigue Strength e, 
Form or 1000 psi Endurance Ratio 
Material Condition 7 
80 F —100 F 80 F | —100 F 
Beryllium Copper sheet AT* 30 3 | «(Coke 6 |lCM 
Beryllium Copper sheet AT® 25 35 CO 0.14 0.19 
Beryllium Copper sheet HT ° 31 37 0.16 0.19 
Beryllium Copper sheet HT@ 31 45 0.16 0.23 
Molybdenum sheet 46 65 0.59 0.47 
Molybdenum 0.004-in. wire 84 110 0.76 0.83 
Tantalum sheet 35 41 0.64 0.58 
Tantalum 0.004-in. wire 64 68 0.60 0.60 
Nilvar sheet 26 30 0.33 0.30 























a, b) ¢, 4) See corresponding notes in table of mechanical properties. 


eAt 2x 10'* cycles. 


Cycles to Failure 


Tantalum wire, 0.004 in. Condition: annealed for 1 hr 
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Stress, 1000 psi 
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Cycles to Failure 


Nilvar sheet, 0.040 in. Condition: 
rolled 1 pass hard, approximately 
5% reduction in area. 


many 
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many as ten tests for cach condi- 


tion. 


Beryllium copper 


Because beryllium copper is 
used in the heat treated 

ndition, only heat treated mate- 
rial was evaluated. To determine 
the effect of grain size and cold 
working, two heat treatments 
were employed: age hardening 
from the solution anneal (AT) 
and solution annealing, cold work- 
ing and aging (HT). Heat treat- 
ing conditions were varied to ob- 
tain two grain sizes in each con- 
dition. Results of tensile, fatigue 
and impact tests run on these ma- 
terials are given in tables and 
graphs. These results apply only 


| to the range of grain size investi- 


gated. 

In the AT condition there is no 
significant increase in tensile or 
yield strength with falling tem- 
perature, elongation increases 
slightly and modulus of elasticity 
remains unchanged. Yield strength 
is significantly lower in the coarse 
grain than in the fine grain mate- 
rial, but the other properties are 
not affected by grain size. 

In the HT condition, there is a 
considerable rise in yield strength 
with falling temperature but the 
other properties are not greatly 
changed. No variations caused by 
grain size are apparent. 

The fatigue strengths are high- 
er at —100 F than at 80 F under 
all conditions and no conclusive 
effects of grain size are apparent. 
Impact strengths are low for 
samples in both AT and HT con- 
dition, but there is no significant 
decrease in the range 200 to 
—96 F. 

As there is no embrittlement in 
the range 80 to —100 F, beryllium 
copper should be satisfactory for 
use at temperatures to —100 F in 
any application for which it is 
suitable at room temperature. 
Phosphor bronze 

Tensile, fatigue and Charpy im- 
Pact values for annealed and 
spring temper phosphor bronze, 
5%, are shown in the tables and 
graphs. Tensile strength, yield 
strength and elongation increase 
Siightly with falling temperatures 


for both conditions. There is no 
appreciable change in fatigue 
strength and no significant change 
in impact strength with falling 
temperature for the spring tem- 
per, but there is an increase for 
annealed material. Phosphor 
bronze shows ductile behavior 
throughout the range in both 
conditions and can be used to at 
least —100 F. 

Silver solder 

With falling temperatures, ten- 
sile and yield strengths increase 
slightly and elongation decreases. 
Although the scatter on the 
fatigue tests is quite large, it is 
apparent that fatigue strength 
increases only slightly with fall- 
ing temperatures. The impact 
values are inconclusive but the 
strengths are high at all tempera- 
tures investigated and remain 
practically unchanged. 

Because the silver solder re- 
mains tough and ductile at low 
temperatures, it should be useful 
down to at least —70 F unless it 
undergoes major changes result- 
ing from alloying with the mate- 
rials being joined. 

Molybdenum 

Previous work has shown that 
molybdenum is notch sensitive. 
Therefore tensile tests were run 
on both regular and V-notched 
sheet specimens to determine the 
effect of notches. The molybdenum 
was fabricated from a _ pressed 
and sintered compact and process- 
ed in wrought form. 

Although tests were made at a 
series of temperatures, data are 
included in a table on the proper- 
ties at 80 and —100 F only. In 
both notched and unnotched con- 
ditions, tensile strengths increase 
uniformly as temperature drops. 
However, notched material is 
stronger than the unnotched at all 
temperatures. Under both condi- 
tions, elongation drops with tem- 
perature and the notched material 
is quite brittle at all temperatures. 
Tensile strength of wire also in- 
creases with falling temperatures 
but ductility decreases drastically 
and the wires show practically no 
elongation at —100 F. Modulus 
of elasticity is unaffected by tem- 










perature. Fatigue strength in- 
creases with falling temperature. 

Tension impact determinations 
on sheet show drastic reductions 
between 80 and —20 F. Wire is 
not affected so strongly. Data, not 
included in the table, obtained at 
other temperatures indicate a 
transition from ductile to brittle 
behavior in the range 32 to 0 F 
for sheet material and at about 
—40 F for wire. 

Since molybdenum has a trans- 
formation from ductile to brittle 
behavior in the range under in- 
vestigation, care is necessary in 
selecting this material for service 
at subzero temperatures. 
Tungsten 

Tensile tests on wire show that 
the tensile strength increases with 
falling temperature while the 
elongation is practically  un- 
changed. The effect of wire size 
is apparent. Fatigue properties 
were determined only at room 
temperature. Because the tension- 
impact value was 0 ft-lb per sq in. 
at room temperature, no low tem- 
perature tests were made. 

This work indicated that tung- 
sten can be used at low tempera- 
tures only under conditions in 
which brittleness will not affect 
functioning of the part. 


Tantalum 

Previous work on tantalum has 
revealed no transition from duc- 
tile to brittle fracture down to 
—325 F. However, the metal has 
a body-centered cubic structure 
and there is a possibility that 
notches might influence the type 
of fracture obtained. Therefore, 
both notched and unnotched ten- 
sile tests were run on _ sheet 
material. 

Tensile strength increases with 
falling temperature in both series 
of tests, but the strengths of the 
notched material are considerably 
higher than those of the un- 
notched. There is little change in 
elongation with temperature. 
However, elongation of the 
notched specimens is much lower 
than that of the unnotched. Ten- 
sile strengths of wire samples in- 
creases also with falling tempera- 
ture and elongation is practically 
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unaffected. Like tungsten, wire 
size affects the strength. Temper- 
ature has practically no effect on 
the modulus of elasticity and lit- 
tle effect on the fatigue strength 
but the latter increases slightly. 
Although there is some drop in 
impact strength as determined by 
the tension-impact test, there is 
no indication of brittleness. 

Because the mechanical proper- 
ties of tantalum are not affected 
by temperatures down to —100 
F, the material is satisfactory for 
service to temperatures at least 
that low. 
Nilvar 

The low temperature properties 
of Nilvar have not been investi- 
gated previously although this al- 
loy is particularly interesting be- 
cause of its practicaily constant 
coefficient of expansion over the 
range under consideration. 

Results of various tests are 
given in the accompanying tables. 
Both tensile and yield strengths 
increase about 25% as a result of 
lowering the temperature to —100 
F from 80 F. However, the modu- 
lus of elasticity decreases about 
10%. This result is quite unusual, 
because most alloys show increas- 
ing modulus with falling temper- 
atures. The endurance limit is 
higher at —100 F than at 80 F. 
Notched specimens have signifi- 
cantly higher tensile strengths 
than unnotched samples particu- 
larly at —100 F. Elongation is 
localized at the notches and is 
quite low over a 2 in. gage length. 

Although the impact values ob- 
tained on both annealed and hard 
material drop somewhat with fall- 
ing temperature, the decrease is 
not sufficient to indicate a change 
from ductile to brittle behavior to 
temperatures as low as —100 F. 

Under tension-impact, un- 
notched Nilvar sheet shows an in- 
crease in strength at —100 F 
over the room _ temperature 
strength. Notched samples have 
strengths only about one-tenth 
those of unnotched samples; the 
values at —100 F are somewhat 
lower than those at 80 F. 

These tests indicate that Nilvar 
can be used safely to tempera- 
tures as low as —100 F with cer- 
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TENSION IMPACT PROPERTIES 





Material 


| Temp, | 


| Ben. 
Elong, 


Impact Str, | 
| % (2 in.) 


api’ Rockwell 
ft-lb/sq in. 


ae: Hardness 





Molybdenum sheet 


0.060 in. wire 


Tungsten 0.060 in. wire 


Tantalum sheet 


0.060 in. wire 


Nilvar 0.25 in. sheet 


0.25 in. sheet 
(V-notched) 





| 7 Bis 
3450 10 
390 0 
4470 
3360 


0 





CHARPY V-NOTCH IMPACT 





| 


Form or 


Material Condition 


Rockwell 


Hardness impact Strength ft-lb 














80 F —10F 





Beryllium Copper AT* 
Beryllium Copper HT* 
Phosphor Bronze, 5% annealed 
Phosphor Bronze, 5% spring 
Silver Solder annealed 
Nilvar annealed 
hard 





3.0 3.1 
5.4 9.9 
167 193 

46 44 
— 120 138 
Ry 76 218 162 
R, 98 97 77 











*Fine grain material. 


See notes in table of mechanical properties. 


NOMINAL COMPOSITIONS 





Material | | 


Sn | Ag 





Beryllium Copper 
Phosphor Bronze, 5% 
Silver Solder 

Nilvar (invar) 











Molybdenum 
Tungsten 
Tantalum 





Impurity Content of Metals 


102 ppm nitrogen, 136 ppm carbon, 0.0067% oxygen ’ 
0.04% carbon, traces of silicon, molybdenum, copper, nickel, iron and calcium 


0.028% carbon, 0.015% iron, 0.048% tungsten, traces of molybdenum, 
columbium, silica and titanium dioxide 





tain precautions. Because the ten- 
sile impact data indicate that 
there is some notch sensitivity, 
care should be taken to eliminate 
severe notches in the design or 
during production when parts are 
made from this material. 
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Selecting Materials 
for Electrical Contacts 


by Victor G. Mooradian, Chief Engineer, H. A. Wilson Co. 


Because of the many factors which influence the perform- 
ance and life of contact materials, there is no contact 
material which is satisfactory for all applications. There 
are literally hundreds of materials and thousands of com- 
positions from which to choose. Selection of the best 
material for a given application is guided by experience 
and a thorough technical evaluation. This manual shows 
how that evaluation can be greatly simplified by a step-by- 
step analysis encompassing: 

@ Evaluation of operating conditions 

@ Evaluation of life and reliability requirements 

M@ Selection of the basic contact material 

@ Determination of the contact design 
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Contacts play a vital role in the successful oper- 
ation and longevity of almost every type of 
electrical device. There are hundreds of avail- 
able contact materials and literally thousands of 
compositions, sizes, shapes and constructions to 
choose from. In the last decade there has been a 
great spurt in the development of special purpose 
alloys, sintered compositions and laminated or 


Relay contact materials vary widely depending on application and type of service. 
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Westinghouse Electric Corp. 


duplex constructions. Despite this apparent com- 
plexity, the selection of contact materials can be 
greatly simplified by a careful step-by-step pro- 
cedure which encompasses: 1) an evaluation of 
the operating conditions, 2) an evaluation of 
life and reliability requirements, 3) selection of 
the basic contact material, and 4) determination 
of the contact design. 


1. Evaluate the Operating Conditions 


A comprehensive evaluation of 
the conditions under which the 
contacts are to operate must be 
made before the contact material 
can be selected. Operating condi- 
tions can be classified broadly as 
electrical, mechanical or ambient. 
Electrical conditions 

Current—The nature of the 
current—whether a.c. or d.c.— 






and the actual value of the cur- 
rent in amperes, both at make 
and break, are major factors in 
the choice of contact materials. It 
is important to note that in many 
circuits the transient or instan- 
taneous current is much higher 
than the normal current. In 
motors and incandescent lamps, 
for example, the current inrush 
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on closing may be 5 to 20 times 
the normal current, and contacts 
must be designed with sufficient 
current-carrying capacity to avoid 
sticking or welding when contact 
is made. 

1. Light duty applications—be- 
low 1.5 to 2.0 amp. Currents of 
this magnitude are generally en- 
countered in instruments and 
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small relays and do not present 

gmc : ; , 

ry special design problems. Suit- 
~} ~ 


“iil ontact materials include 
silver and platinum alloys, tung- 
sten and sintered metal powders. 
9 Medium duty applications- 
9 + 5 amp. Silver and platinum 
alloys, tungsten and_ sintered 
metal powders are also suitable in 


this range. In view of the low 
conductivity of platinum alloys 
and tungsten, however, care must 
he taken so that the size and de- 
sign of the contacts provide suffi- 
cient current carrying capacity. 

9 Heavy duty applications—5 
to 20 amp. This current range is 
generally too high for platinum 
alloys and tungsten. A _ silver 
alloy or a sintered metal powder 
is generally used. 

4. Extra heavy duty applica- 
tions—above 20 amp. A sintered 
metal powder must generally be 
used in this range. 

Voltage—High contact opening 
speeds and presence of inductance 
in a circuit may result in induced 
peak voltages on break that are 
considerably above normal. All 
materials possess a characteristic 
minimum arcing voltage in the 10 
to 20 v range. If the maximum 
voltage is below this value, arcing 
will not occur. Above this voltage 
arcing and loss of contact mate- 
rial due to are erosion must be 
expected. 

Overload requirements — Con- 
tacts must often be designed with 
sufficient current carrying capac- 
ity to meet specific overload re- 
quirements as well as the running 
current encountered in normal 
duty. 

Auxiliary protection—Frequent- 
ly protective devices (are sup- 
pressors) such as capacitor or re- 
sistor circuits or blowout coils 
will decrease the burden on con- 
tacts on break by reducing arcing. 
At the same time, however, be- 
cause of the higher current inrush 
on make they may promote con- 
tact sticking or welding. Conse- 
quently, consideration must be 
given to whether the contacts 
have a sufficient safety margin on 
either make or break to benefit 
from the protective circuit. The 


best protective circuit is usually 
determined through actual tests. 
Mechanical conditions 

Frequency of operation — The 
number of makes and breaks per 
unit time determines the service 
life of a pair of contacts. At high 
frequencies special factors such 
as heat dissipation and high local 
temperatures must be accounted 
for. In some devices, such as sig- 
nals and limit controls, contacts 
operate only occasionally. In other 
devices, such as high speed cams 
and vibrators, contacts operate 
many thousands of times per 
minute. For the purpose of tak- 
ing into account the amount of 
energy that must be dissipated 
in the form of heat and arc ero- 
sion, it is convenient to classify 
all applications by their frequency 
of operation as follows: 

1. Low frequency—up to 1 per 
min. 

2. Intermediate frequency — 1 
per min to 10 per sec. 

3. High frequency—more than 
10 per sec. 

Speed of operation—In 4d.c. cir- 
cuits a slow rate of speed usually 
produces greater arcing, so that 
a quick make and break (“snap- 
action”) is desirable. In a.c. cir- 
cuits too rapid a break may pro- 
duce excessive induced voltage. 
Therefore, a quick make and mod- 
erate break are desirable. 

Contact gap—Gap _ shouid be 
sufficient to prevent sustained arc- 
ing. This factor is especially im- 
portant in inductive circuits be- 
cause of high induced peak volt- 
ages across the contacts. 

Contact force—The hardness of 
a material affects its resistance 
to deformation and mechanical 
wear. Because contact materi- 
als vary widely in hardness, con- 
tact pressure plays an important 
role in the selection of materials. 
The force in various applications 
may vary from less than one gram 
to several pounds. The force avail- 
able for making a circuit may be 
quite different from that available 
for breaking the circuit. In gen- 
eral, the contact pressure on the 
make should be the maximum that 
the material will withstand with- 


out. exeessive deformation and 
mechanical wear. 

Wiping, sliding or rolling — 
Some form of motion between 
contacts is often desirable to 
break down oxides or chemical 
films that may be formed. In cer- 
tain cases, however, this same 
motion may produce mechanical 
interlocking or excessive wear of 
the contact material. 

Open contacts—Contacts must 
operate reliably after remaining 
open for lengthy time periods. 
Open contacts are particularly 
susceptible to adverse environ- 
ments, and materials must be 
capable of withstanding oxida- 
tion, corrosion or other chemical 
attack during extended idleness. 

Method of operation — The 
method of contact operatiou 
whether it be mechanical ‘by 
cam), electrical (by coil and arm- 
ature), thermostatic (by bimetal), 
or manual (by push button or 
lever )—often affects the choice of 
material. The method of contact 
operation should be made as fay- 
orable to the contacts as possible. 
If at all practical, contacts should 
be allowed to operate in a vertical 








General Electric Co. 
Clock contacts are selected for low 
and uniform contact resistance and 
resistance to oxidation and film for- 
mation. Materials most commonly 
used are: platinum-irridium, palladi- 
um-silver-nickel, palladium-silver and 
tungsten. 
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ARCING TIPS 
silver-tungsten 
copper-tungsten 
silver-molybdenum 
silver-tungsten carbide 
silver-cadmium oxide 





AUTOMOTIVE EQUIPMENT 
Circuit Breakers 
silver-cadmium 
silver-copper-nickel 
silver-nickel 
silver-tungsten 


Aci 


Directional Signals 
silver-cadmium 
silver-nickel 


Distributors 
tungsten 


Gasoline and Oil Gages 

platinum-ruthenium 

silver-iron 

silver-cadmium (+) vs silver- 
palladium (—) 

silver-palladium (+) vs tung- 
sten (—) 








| Generator Cut-Outs 
silver-copper-nicke] 
| silver-palladium 
Horn Relays 
silver-copper-nickel 
Horns 
silver-copper-nickel 





Light Switches 

fine silver 

silver-copper-nickel 

silver-tungsten 

Radio Vibrators 

tungsten 

silver-cadmium oxide 

Voltage Regulators 

platinum-ruthenium (+) vs 
tungsten (—) 

platinum-palladium-ruthenium 
(+) vs tungsten (-) 

palladium-silver-nickel (+) vs 
tungsten (—) 

silver-cadmium-nickel (+) vs 
silver-palladium (-—) 

silver-manganese (+) vs silver- 
graphite (—) 


AVIATION EQUIPMENT 
Control Relays 
tungsten 

ruthenium-platinum 











Relays (Light Duty) 
fine silver 
silver-copper-nickel 
silver-cadmium 


Relays (Medium Duty) 
silver-cadmium 
silver-copper-nickel 
silver-cadmium oxide 
silver-iron 

Relays (Heavy Duty) 
silver-cadmium oxide 
silver-tungsten 
silver-tungsten carbide 
Switches (Light Duty) 

fine silver 
silver-copper-nickel 
silver-iron 

Switches (Heavy Duty) 
silver-cadmium oxide 
silver-tungsten 
silver-tungsten carbide 


BLANKETS 
platinum-iridium 
palladium-ruthenium 


BUSINESS MACHINES 
tungsten 
platinum-iridium 
silver-tungsten 
silver-tungsten carbide 


CIRCUIT BREAKERS 
In Air 
silver-tungsten 
silver-molybdenum 
silver-tungsten carbide 
silver-cadmium oxide 
In Oil 


copper-tungsten 
copper-tungsten carbide 


CLOCKS 
platinum-iridium 
palladium-silver-nickel 
palladium-silver 
tungsten 


COIN OPERATED DEVICES 
coin silver 
silver-copper-nickel 
tungsten 


ELECTROMAGNETIC COUNTERS 
fine silver 
silver-copper-nickel 
silver-platinum 








Contact Materials Used fo 


ELEVATOR CONTROLS Y 
silver-graphite 
silver-tungsten 
silver-tungsten carbide 


FIRE ALARMS 
platinum-iridium 
platinum-ruthenium 
palladium-ruthenium 


FLUORESCENT LAMP CONTROLS 
fine silver 
silver-copper-nickel 
silver-palladium 


HEATING PADS 
platinum-iridium 


, h 
palladium-ruthenium 
palladium-silver-nickel 

' 


HORNS AND HORN RELAYS 
Automobile—see automotive 


equipment 


Industrial 
tungsten 


Railway 
tungsten 
silver-copper-nickel 


HOUSEHOLD EQUIPMENT 
Circuit Breakers 
silver-tungsten 
silver-molybdenum 
Wall Switches 
fine silver 
silver-copper-nickel 
silver-iron 
silver-cadmium oxide 
Thermostats, Heating 
platinum-iridium 
platinum-ruthenium 
palladium-silver-nickel 
gold-silver-platinum 


INDUCTION FURNACE SPARK GAPS 
tungsten 
platinum-iridium 


INSTRUMENTS 
platinum-ruthenium 
platinum-iridium 


IRONS 
fine silver 
silver-palladium 















plane to minimize dirt accumula- 
tion. 

Chatter or bounce—The effect 
of chatter during break and of 
bounce during make is to force 
the contacts to make and break 
several times per operation in- 





stead of just once. These effects 
tend to decrease contact life sub- 
stantially. To find out if contacis 
are making and breaking cleanly, 
it is often necessary to observe 
their operation with an oscillo- 
graph. Changes in contact design 
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i.e., size, mass, spring material, 











etc., are usually necessary to elim- 
inate chatter or bounce. 
Ambient conditions 

Gases or fumes—The presence 


of gases or fumes has an apprecl 





al, 


e]- 





MAGNETOS 

Automotive 

tungsten 

itinum-ruthenium 
platinum-iridium 
Aviation 
platinum-iridium 
platinum-ruthenium 
tungsten 
Marine 
platinum-ruthenium 
platinum-iridium 
tungsten 
Tractors 
tungsten 


MERCURY SWITCHES 
molybdenum 


MOTORS 
Protective Devices 
fine silver 
silver-palladium 
silver-platinum 
silver-cadmium oxide 
Speed Governors 
tungsten 
platinum-ruthenium 
platinum-iridium 
Starters 
silver-cadmium 
silver-cadmium oxide 
silver-tungsten 
Starting Windings 
silver-copper-nickel 
silver-cadmium 


a 


POTENTIOMETER SLIDING CONTACTORS 
platinum-ruthenium 
palladium-silver-nickel 
gold-silver-platinum 


PYROMETERS 
platinum-iridium 


RADIOS 
Automatic Tuners 
silver-copper-nickel 
silver-platinum 
coin silver 
Band Switches 
silver-copper-nickel 
silver-zine 
silver-graphite 
Vibrators, Power Packs 
tungsten 
silver-tungsten 








Specific Applications—rist. d in order of their predominance 


RAILWAY SIGNALS 


platinum-ruthenium 
palladium-silver-nickel 


RANGES 
fine silver 
os les > 
silver-palladium 
silver-cadmium oxide 


RAZORS 
tungsten 
platinum-iridium 


RECTIFIERS 
silver-tungsten 


REFRIGERATORS 
Overload Switches 
silver-cadmium 
silver-palladium 
silver-cadmium oxide 
Thermostats 
fine silver 
silver-cadmium 
silver-palladium 


ROASTERS 
fine silver 
silver-palladium 
silver-cadmium oxide 


SLIDING CONTACTORS 
silver-graphite 


LIGHTING CONTROLS 
platinum-ruthenium 
silver-copper-nickel 
silver-cadmium oxide 


TAP CHANGERS 
Current 
silver-copper-nickel 
silver-tungsten 
Transformer 
silver-tungsten 
copper-tungsten 


TELEGRAPH RELAYS 


tungsten 
platinum-iridium 


TELEPHONE EQUIPMENT 
Dials 
silver-palladium 
palladium 
Jacks 
palladium-silver 
silver-zince 














Relays 
palladium-silver 
gold-silver 

palladium 

Voice Relays 
palladium-silver 
palladium-ruthenium 
palladium-iridium 


TELETYPE MACHINES 


tungsten 
molybdenum 


TELEVISION CONTROLS 
silver-copper-nickel 
silver-palladium 
silver-cadmium 
silver-tungsten 


THERMAL CUT-OUTS 
silver-copper-nickel 
silver-cadmium 
silver-cadmium oxide 


THERMOSTATS 
fine silver 
silver-platinum 
platinum-ruthenium 
platinum-iridium 
palladium-silver-nickel 


TIME DELAY CONTROLS 
silver-cadmium 
silver-copper-nickel 
silver-cadmium oxide 


TOASTERS 
fine silver 
silver-palladium 


TRAFFIC SIGNALS 
silver-iron 
silver-cadmium 
silver-copper-nickel 
silver-cadmium oxide 


VOLTAGE REGULATORS 
Automotive—see automotive 
equipment 
industrial 
platinum-ruthenium 
platinum-iridium 
tungsten 


WATER HEATERS 


fine silver 
silver-platinum 


WELDING MACHINES 
tungsten 
silver-tungsten 








able effect on contact operation. 
Sulfur fumes, for example, are 
especially detrimental to silver 
and many silver alloy contacts 
because of the increased contact 
resistance of silver sulfide films. 
For such applications, the more 


corrosion resistant platinum al- 
loys should be used. The presence 
of hydrocarbons such as gasoline 
and oil is detrimental to the oper- 
ation of some platinum alloy con- 
tacts. Catalytic action forms a 
finely divided black coating which 


may eventually insulate the con- 
tacts completely. 

Foreign materials—The pres- 
ence of dirt, dust or grit may in- 
crease arcing across contacts and 
lead to excessive temperature rise 
or localized pitting of contact sur- 
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faces. In severe cases these im- 
purities may produce an open 
circuit. 

Special atmospheres—Sealing of 
contacts in a special inert or re- 
ducing atmosphere is often bene- 
ficial, particularly when oxidation 
must be prevented. Use of these 
atmospheres must be carefully 
considered, however, as they some- 
times produce increased arc ero- 
sion. 

Temperature and humidity — 
Contact materials selected for use 
at elevated temperatures must be 
capable of withstanding acceler- 
ated oxidation and chemical reac- 
tions. Also, materials used in ex- 
cessively humid environments 
should be capable of withstanding 


abnormal oxidation and corrosion 
attack. 
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Blanket contacts are commonly made from alloys of platinum-iridium and 
palladium-ruthenium for extra hardness and wear resistance. 


2. Evaluate the Life and Reliability Requirements 


Contact resistance 

Contact resistance has an im- 
portant effect on the life and re- 
liability of electrical contacts. 
Build-up of resistance during op- 
eration may cause an increase in 
temperature, which in turn may 
accelerate oxidation or film form- 
ation to the point where an open 
circuit is created. Essentially, the 
over-all contact resistance of a 
pair of contacts is dependent on 
three factors: 

Bulk resistance—Bulk or vol- 
ume resistance is calculated by 
multiplying the specific resistance 
(resistivity) of a contact by its 
depth and dividing by its area. 
Specific resistance is a function 
of material composition and de- 
termines whether a contact mate- 
rial can carry a given current 
without destructive overheating. 

An alloy always possesses a 
higher resistivity than any of its 
component elements. Thus, a cop- 
per-silver alloy has a higher resis- 
tivity than either copper or silver. 
The resistivity of platinum or 
palladium, which is higher than 
that of silver, is increased even 
further when silver is added. 


Constriction resistance — Con- 
striction resistance is the resis- 
tance across the interface or the 
area where two mating contacts 
touch. This resistance can be re- 
duced by increasing the force be- 
tween the contacts, by decreasing 
the hardness of the material and 
by using a contact configuration 
with a larger contact area. The 
constriction resistance of a pair 
of contacts usually varies from 3 
to 20 times the value of volume 
resistance. 

Film resistance—The presence 
of semi- or nonconducting par- 
ticles on contact surfaces causes 
film resistance. Chemical films 
may be formed by oxidation, cor- 
rosion or other reactions between 
the contact material and surround- 
ing media. Mechanical films may 
be formed by dust, oil or other 
foreign materials. 

Arc erosion 

Although it is difficult to ex- 
plain the mechanism of material 
loss due to the arcing that takes 
place when a pair of contacts 
makes or breaks a circuit, it is 
apparent that there are two basic 
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phenomena: sputtering at the 
cathode, which is an actual ther- 
mionic disintegration of the ma- 
terial; and vaporization of mate- 
rial at the anode. 

One of three processes may in- 
itiate an arc: 1) a spark or elec- 
trical discharge that occurs when 
a critical voltage is exceeded (usu- 
ally 300 to 350 v for most contact 
materials in air); 2) a glow dis- 
charge or luminous breakdown of 
the air between contacts that 
occurs below the sparking voltage 
if sufficient ionization has taken 
place; or 3) separation of two 
contacts after an electric circuit 
has been completed. In the sepa- 
rations of contacts, the current 
reaches sufficient density to actu- 
ally melt and vaporize the final 
small point of contact. This metal 
vapor discharge can change into 
an arc if sufficient energy is avail- 
able in the circuit. 

During contact operation the 
anode reaches a higher tempera- 
ture than the cathode (Thomson 
effect). When an arc occurs be- 
tween two contacts, the anode 
operates at the boiling point of 
the metal and causes material loss 
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by vaporization. The character- 
f are erosion vary for dif- 


istics | 

ferent contact materials (depend- 

ing pr ncipally on the melting and 
. > eata , 

boilins points ), but the race o1 

arc erosion for a given material 

ai : 

is proportional to the circuit cur 

rent and to the frequency and 


number of operations. 
Material transfer 

The type and amount of deposit 
of material from one contact to 
another affects both the life and 
reliability of contacts. In a.c. cir- 
metal transfer does not 
have a definite direction unless 
one contact is operating at a 
higher temperature than the other ; 
in this case transfer is in the 
direction of the cooler contact. 

In d.c. circuits the transfer may 
be negative (from anode to cath- 
ode) or positive (from cathode to 
anode), depending on the current 
and voltage conditions. Negative 
or bridge transfer, in the form 
of a long thin peak and crater, 
occurs when current and voltage 
are below the characteristic mini- 
mum values for a particular ma- 
terial. Minimum arcing voltages 
and currents for various materials 
are listed in Tables 1 and 2. 
At currents and voltages above 
these values positive transfer, in 
the form of a larger mound over 
a larger area, takes place. The 
greater the arc energy, the greater 
the positive transfer. 

Values in Table 1 represent the 
highest current at different volt- 
ages that theoretically can be in- 
terrupted without arc formation. 


cuits, 


Toaster contacts are usually made from fine silver or silver-palladium. 


In practice, these values will be 
increased by the presence of ex- 
cessive humidity and reduced by 
sharp projections, surface rough- 
ness and/or the presence of oxides 
on contact surfaces. 

Values in Table 2 represent the 
lowest voltage at which an arc 
will form at atmospheric pressure. 
Theoretically, at 
these values a current of 
magnitude may be _ interrupted 
without arcing and there will gen- 
erally be negative material trans- 
fer. Above these voltages arcing 
will occur with positive transfer, 
the amount of transfer being re- 
lated to arc intensity and dura- 


voltages below 
any 


TABLE 1—MINIMUM ARCING AMPERAGE FOR COMMON CONTACT MATERIALS 

















— Line Voltage | 
SN Ein ot 24v 90 v | 110 v 220 v 
Material 5 
Silver 15 1.0 0.5 Lo? ae 
Gold 17 1.5 0.5 0.5 
Platinum 4.0 2.0 1.0 | 0.5 
Palladium 3.5 1.5 1.0 0.5 
Tungsten 12.5 4.0 2.0 1.5 
Molybdenum 10.0 3.0 1.5 1.0 
Nickel _ 1.5 1.0 0.5 
Copper as 2.0 0.5 0.5 
Cadmium 0.5 0.5 0.5 0.5 
Zinc 0.5 0.5 0.5 0.5 
Iron ie 1.5 1.0 0.5 
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tion. In practice, minimum volt- 
ages may be considerably affected 
by surface heating due to contact 
resistance; circuit impedance; 
cooling and heat dissipation 
through the contacts; and cleanli- 
ness and smoothness of surfaces. 

When a contact material is used 
at or close to its minimum arcing 
current and voltage, there is some 
slight arcing of short and un- 
stable duration. Under these con- 
ditions there is an approximate 
equilibrium between positive and 
negative transfer, and contacts 
will operate for long periods with 
little or no apparent material 
transfer or arc erosion. Because 





TABLE 2—MINIMUM ARCING VOLTAGE 
FOR COMMON CONTACT MATERIALS 








Silver 12 
Gold 15 | 
Platinum 16 
Palladium 15 
Tungsten 17 
Molybdenum 17 
Nickel 14 
Copper 12 
Cadmium 10 
Zinc ll ' 
Iron 12-15 | 
Graphite 18-22 | 
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these ideal operating conditions 
are not often encountered, it is 
usually necessary to select contact 
materials and designs that func- 
tion satisfactorily despite sub- 
stantial negative or positive metal 
transfer. 
Sticking or welding 

Sticking or welding of a pair 


of contacts normally occurs by 


one of three processes: 1) mechan- 
ical interlocking caused by exces- 
Sive metal transfer; 2) butt weld- 
ing on contact make due to the 
formation of molten bridges that 
freeze between the contacts as the 
surfaces come together; and 3) 
from 
molten bridges on contact break. 

If excessive 


formation of an arc weld 


transfer occurs, 
any wiping or sliding action be- 
tween the contacts is undesirable 
and will only tend to increase 
The important 
single factor in the prevention of 
butt or arc welds is the proper 
selection of contact materials. Ma- 
terials with high melting and 
boiling points and high electrical 
and thermal conductivity tend to 
keep surface contact temperatures 
at a minimum. Materials with 
high corrosion resistance prevent 
the formation of chemical films 
and tarnish, and materials that 
either contain or can form oxides 
decrease the surface wettability 
of contacts. Methods for decreas- 
ing sticking and welding are out- 
lined in the accompanying box. 


sticking. most 


Energy dissipation 

Electrical energy at the con- 
tacts is dissipated almost entirely 
as heat energy, less than 1% 
occurring as light energy in vis- 
ible arcing. For this reason the 
ability to dissipate heat by radia- 
tion or conduction is an important 
factor in determining contact 
performance and reliability. Most 
of the heat loss in closed contacts 
is due to the I°R effect of the con- 
striction resistance. Only minor 
heat loss is due to the I°R effect 
of the specific resistance of the 
contact material itself. Therefore, 
it is important to keep constriction 
resistance as low as possible by 
designing for maximum contact 
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How to Reduce 


To reduce heat caused by constriction resistance: 


1. Use contact material with 


ductivity 


2. Provide optimum contact 


3. Use material with optimum combination of hardness, ductility 


strength 


7 
_ 


maximum 


7 


pressure 


4. Use optimum contact configuration 


5. Minimize oxide or film formation 


nergy Dissipation 


electrical and ther 


al 


6. Use contact backing member with maximum electrical and therm, 


conductivity 


To reduce arc energy: 


Use contact material with highest melting and boiling point 


(capacitance and/or resistance) 


Eight Ways to Reduce Sticking of Contacts 


i, 
2. Minimize oxide formation 
3. Use optimum speed of contact break 
4. Decrease circuit inductance 
5. Use auxiliary protective circuit 
across contacts 
Ra Use 


contact materials with high melting and boiling point, high 


electrical and thermal conductivity, and good resistance to tarnish 


films 


2. Use materials that will provide an oxide or other constitutent + 


decrease contact wettability 


3. Provide maximum opening force to break minute welds 


4. Provide high closing force to prevent excessive I’R heating 


7. Prevent short arcs on make 


5. Use optimum speed of make and break 


6. Prevent contact bounce on make and contact chatter on break 


8. Decrease arcing on break with auxiliary protection across contacts 





pressure and proper configuration 
and hardness. 


During operation, the tempera- 
ture of contacts rises until they 
reach a state of equilibrium where 
the heat loss due to radiation and 
conduction is equal to the heat 
input from construction resis- 
tance and are energy. Arc erosion 
and the tendency to stick or weld 
are in direct proportion to the 
amount of energy that must be 
dissipated at and through the con- 
tacts. To minimize this energy, 
the equilibrium temperature must 
be kept as low as possible by se- 
lecting the optimum contact mate- 
rial and design. 


& METHODS 


PROPERTIES OF THE 
FOUR MAJOR CONTACT GROUPS 





Silver and 
basically silver 
alloys 


Platinum metals 
and their alloys 


Tungsten and 
molybdenum 


Sintered metal 
powders 


Highest electrical and thermal 
conductivity. Lowest contact 
resistance. 


Highest resistance to oxida 
tion and corrosion. Maximum 
sureness of operation. Hig) 
hardness and strength. 


Highest resistance to arc ero- 
sion and metal transfer. High 
resistance to sticking and 
welding. Highest hardness. 


High electrical and thermal 
conductivity. High resistance 
to arc erosion, metal transfer, 
sticking and welding. Hig 
hardness and sirength. 





Silv 


Silv 


Si 
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PROPERTIES AND APPLICATIONS OF COMMON CONTACT MATERIALS 





Material Advantages Disadvantages 


Typical Applications 





ER AND ITS ALLOYS 


Fine Silver High conductivitv*, low Low melting point*, low Most common contact material. Light duty, 
contact resistance 5 to hardness . light pressure devices and intermittent oper- 
10 gm force required), ation in medium and heavy duty devices. 
good resistance to oxi- Thermostats. household appliances, pressure 
dation and corrosion °, switches. motor starters, telephone relavs, 


low cost voltage regulators, circuit breakers 
silver-Copper Alloys lincluding | Conductivity slightly | Higher contact resistance | Light and medium duty devices with moder- 

coin silver, sterling, etc.) lower than fine silver than fine silver (10 to 20 | ate operating frequency. Thermostats, pres- 
Higher hardness, less | gm force required). More | sure switches, relays, generator cut-outs, volt- 
material transfer and | susceptible to oxidation | age regulators, starting relays, household and 
sticking or welding and film formation * automotive lighting switches 


Silver-Copper-Nickel Alloys Less susceptible to oxi- | Lower conductivity | Heavier duty devices. Horn relays, generator 
dation and film forma- | higher contact resistance | cut-outs, light switches, overload circuit 

tion, harder, and more | (30 to 50 gm force | breakers, thermostats, pressure switches, 
resistant to sticking or | required) | starting switches, industrial signals, motor- 
welding, than binary | starting relays 

silver-copper alloys. Low 

material transfer 


Silver-Cadmium and Silver- | Medium conductivity, | Limited current carrying | Low contact pressure and low inertia applica- 
Copper-Cadmium Alloys good hardness, low con capacity, low melting | tions. Meter and gaging devices, automotive 
tact resistance, good are | point gas and oil gages, over-load relays, sensitive 
quenching qualities *, low low current relays, polarized circuit breakers. 
material transfer Infrequent operation in a.c. eentactors and 
| starters, motor overload relays, industrial 
control relays, thermal overload switches 

Silver-Zinc Alloys Medium conductivity, | Limited current carrying | Low current devices such as thermostats and 
low and uniform contact | capacity, low melting | relays. Special instruments requiring resist- 

resistance, high resistance | point ance to tarnishing and film formation 


to corrosion and film for- 

mation, low material 

transiet 

Silver-Base Alloys Containing | Medium conductivity, | Limited current carrying | Low voltage, low current, light contact pres- 
Gold, Platinum and/or Pal- | very low and uniform | capacity. Susceptible to | sure devices including telephone relays and 


ladium contact resistance. High- | wear and pitting under | dials, telegraph keys, railway-signal relays 
er hardness, melting | certain conditions Also, sensitive pressure switches and gages 
point, resistance to oxida- and automotive signaling devices 


tion and film formation, 
and resistance to sticking 
or welding than fine silver 
or silver-base alloys 





PLATINUM METALS AND THEIR ALLOYS 








Platinum Low and uniform contact | Low conductivity, low | Devices using light contact pressure and low 
resistance, high oxidation | hardness voltage and current that must combine low 
and corrosion resistance, operating frequency with maximum sureness 
high melting point, good _ of operation. Telephone relays, fire alarms, 
resistance to are erosion | | signal devices, heating pad thermostats, sen- 

| sitive instruments. Applications involving 
high ambient temperature or industrial cor- 
| rosive atmospheres 








3. Select the Basic Contact Material 


Selection of the basic contact quirements have been thoroughly 
composition can be made only evaluated. All contact materials Table continues on next 
after operating conditions and fall into one of four major groups, 
Service life and performance re- each of which has certain unique 


page, text on p 182. 
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PROPERTIES AND APPLICATIONS 





OF COMMON CONTACT 


MATERIALS—Continued 






























































Material Advantages Disadvantages Typical Applications 
a = 
PLATINUM METALS AND THEIR ALLOYS—Continued HIGH 
Platinum Alloys (including alloys | Harder than platinum. | Lower conductivity than teplace platinum when hardness and regjy. B civer- 
with iridium, ruthenium, iri- | Low and uniform contact | platinum. Requires high- | ance to wear and corrosion are required ‘ 
dium-osmium, palladium, | resistance. High resist- | er contact pressure, tends magnetos, voltage regulators, telephon 
ruthenium) ance to oxidation, film | to stick under some con- | lays, recorders, heating pads and all type: 
formation and arc erosion | ditions sensitive equipment. Used in high freque: 
high pressure devices where current is not | a 
high (vibrators and motor governors), A\x 4 
used as positive contact against negatiy, 
tungsten contact in d.c. polarized circuits {, woul 
maximum resistance to arc erosion and mater. Silver 
ial transfer (voltage regulators and vibrati ste 
devices) 
Palladium Low contact resistance, | Low conductivity, low | Replaces platinum in less critical applicat 
good oxidation and corro- | hardness where sensitive response is required on j 
sion resistance, fairly current, low voltage duty 
high melting point, good 
resistance to are erosion 
Palladium Alloys (including al- | Low contact resistance, | Lower conductivity, low- teplace palladium in sensitive applicat 
loys with ruthenium silver- | higher hardness than pal- | er melting point and | where greater hardness is required. Used « BR yc 
nickel) ladium. Good resistance | higher contact resistance | positive contact against negative tungst - _ 
to arc erosion and mater- | than palladium or other platinum group metal) contact Silve 
ial transfer and to stick- d.c. polarized circuits 
ing or welding 
TUNGSTEN AND MOLYBDENUM 
Tungsten High hardness. Excellent | Medium conductivity, | Low current, high frequency devices 
resistance to are erosion | high contact resistance. | minimum contact force of 100 gm is avail RR 
and to sticking or welding | Susceptible to oxidation Auto ignitions, vibrators, electric razor 5 Silv 
business machines, voltage regulators, mot 4 
speed governors, aviation and marine mag 
netos, aviation relays, Diesel starting eq 
ment 
Molybdenum Similar to tungsten in re- | Similar to tungsten Can replace tungsten (except above 50 \ 
sistance to mechanical vibrators, special thermostats, automatic 7 
wear and to sticking or sorters, business machines, communicat! Sih 
welding. More ductile®, relays, flashers, mercury switches 
and more resistant to at- 
mospheric corrosion and 
certain chemical actions 
HIGH CONDUCTIVITY-REFRACTORY MATERIALS Sj 
Copper-Tungsten High conductivity, hard- | High contact resistance, | High current, heavy duty switches and r 
ness and resistance to arc | fair to poor current carry- | lays, air and oil circuit breakers, oil-immers¢: 
erosion and sticking or | ing capacity contactors and transformer tap change! 
welding drum controllers 
Silver-Tungsten High conductivity, hard- | High contact resistance | Heavy duty switches, relays, contactol. 
ness and resistance to arc | (but lower than that of | Current carrying and current interrupting 
erosion and sticking or | copper-tungsten), low | contacts and arcing tips in light and medium 
welding. Good wearing | ductility duty air circuit breakers 
qualities, excellent current 
carrying and current in- 
terrupting qualities. Can 
carry heavy current with 
light or medium contact 
pressure | 
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PROPERTIES AND APPLICATIONS OF COMMON CONTACT MATERIALS—Concluded 





Material 


Advantages 


Disadvantages 


Typical Applications 





CS ——— 


B HIGH CONDUCTIVITY-REFRACTORY MATERIALS—Continued 


B Silver-Molybdenum 


sten or Molybdenum 


HIGH CONDUCTIVITY-SEMI REFRACTORY MATERIALS 


Silver plus Carbides of Tung- 





High conductivity, hard- 
ness and resistance to arc 
erosion and sticking or 
welding. wearing 
qualities. Greater 
tility and greater resist- 
ance to oxide film forma- 
tion than silver-tungsten 


Good 


High conductivity, high 
resistance to are erosion 
and to sticking or weld- 
ing. Higher hardness than 
silver-tungsten or silver- 


molybdenum. Resists oxi- | 


dation and film formation 


duc- | 


High contact resistance 
| (but lower than that of 
| silver-tungsten). Some- 
what lower resistance to 
are erosion and sticking 
or welding than silver- 
tungsten 


Lower ductility (because 
of high hardness) than 
silver-tungsten or silver- 
molybdenum 


Heavy duty switches, relays, contactors. Cur- 
rent carrying and current interrupting con- 
tacts in light duty air circuit breakers. 
Arcing tips and intermediate contacts in 
heavy duty air circuit breakers 





Special heavy duty switches, relays and con- 
tactors where lighter contact pressures are 
encountered. Arcing tips in special heavy 
duty air circuit breakers. Sometimes replaces 
silver-tungsten or silver-molybdenum in 
special high current applications when lower 
contact resistance is required. Sometimes 
used against silver-semirefractory contacts 
for better wear and greater resistance to 
are erosion 








Silver-Nickel 


Silver-Graphite 


Silver-lron 


Silver-Cadmium Oxide 


— 





High conductivity, fair re- 
sistance to arc erosion and 
metal transfer, good wear- 
ing qualities, excellent 
strength and ductility 


High conductivity, excel- 
lent wear and lubricating 
properties, good resist- 
ance to are erosion. Con- 
tact resistance as low and 
uniform as that of fine 
silver 


High conductivity. Good 
resistance to sticking or 
welding, especially with 
high inrush currents. Ex- 
cellent strength and duc- 
tility 


High conductivity, excel- 
lent resistance to arc ero- 
sion and to sticking or 
welding, low and constant 
contact resistance. High 
current carrying capacity 
with low temperature rise, 
good strength and duc- 
tility, good arc quenching 
characteristics 





Higher contact resistance 
than fine silver or silver 
alloys 


Low ductility. Moremetal | 


transfer than fine silver 
under certain conditions 


Higher contact resistance | 


than fine silver due to ox- 
ide film formation. Un- 
suitable for high ambient 
temperatures or corrosive 
atmospheres 


Replaces fine silver or silver alloys in light 
and medium duty applications where higher 
current rating and greater freedom from 
sticking or welding is required and where use 


| of standard silver-refractory materials is not 


warranted. Motor starters and controllers, 
special heavy duty relays 

Used mainly in sliding contacts because of its 
excellent lubricating qualities. Brushes and 
sliding contactors in slip rings, commutators 
and similar devices. Also used as intermediate 
current carrying contacts in air circuit 
breakers where standard silver-refractory 
materials are used for arcing tips 


Replaces silver or silver alloys when better 
resistance to sticking or welding on high in- 
rush currents is needed in resistive and 
incandescent lamp loads. Household switches, 
light duty motor starters and controllers, 
special heavy duty relays 





Resistance to film forma- 
tion (sulfides) about the 
same as fine silver 





Replaces fine silver and silver alloys when 
higher current carrying capacity, greater re- 
sistance to sticking or welding, or lower 
temperature rise is required, and where use 
of standard silver-refractory materials is not 
warranted. Aircraft circuit breakers and re- 
lays, motor contactors and starters, industrial 
controls and relays, limit switches; air circuit 
breakers, current carrying contacts for 
multi-stage circuit breakers 





Significance of terms: 


Conductivity—Both electrical 


capacity. 


M 


arc erosion. 


and thermal; 


Contact resistance—Affects contact force required. 
elting point—aAffects tendency to stick or weld, material transfer and 


Hardness—A ffects ability to withstand mechanical wear, impact, high 


affects current carrying 


contact pressure and high speed of operation. 
Are quenching qualities—Affect arc erosion. 
Ductility—Affects ability to withstand excessive contact forces without 
cracking. 
Oxidation and corrosion resistance—Affects contact resistance and tem- 
perature rise. 
Film formation—Affects contact resistance and temperature rise. 
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Western Electric Co. 


Teletypewriter and office typewriter contacts of tungsten and molybdenum 
operate at low currents and high mechanical frequencies. Contacts must 
possess high hardness and resistance to wear, sticking and welding. 


International Business Machines Corp. 
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properties. Details on | Opertic. 
advantages, disadvantages anq,, 
al) 


plications are given in the gee, 


panying charts. 
Silver and silver alloys 

Silver possesses the highs 
electrical and thermal! luctiv, 
ity of all contact materials anq;, 
easily fabricated into a rea 
number of shapes. Although 
ver is subject to oxidation, {,, 
oxides decompose and revert back 
to pure silver at the relatively |p 
temperatures incurred during ay. 
ing. Thus, low surface Contac 
resistance is maintained oye 
long periods. 

The principal disadvantages , 
silver are its low melting point 
its relatively low hardness, jt 
tendency to form sulfide films, anj 
its tendency to build up from oy 
electrode to another when ¢y. 
rents become excessive. They 
disadvantages can be eliminate 
or mitigated to a large extent by 
the addition of alloying elements 
such as copper, cadmium, nickel 
zinc, manganese, platinum, palla. 
dium, iron and others. 


Platinum metals and alloys 
Platinum, palladium, gold ani 
their various alloys resist oxida- 
tion caused by high local tempers- 
tures during arcing, and are cap. 
able of maintaining low contact 
resistance over long periods. Be 
cause of the low hardness of the 
pure metals, alloys are commonly 
used to provide higher physical 
properties without undue sact! 
fice of surface properties. The 
principal alloying elements used 
are other metals of the platinum 
group, such as iridium, ruther- 
ium, osmium and rhodium. Cop- 
per, nickel and iron are also used 
Silver is the principal alloying 
element for platinum, palladiuz 
and gold in many applications. 


Tungsten and molybdenum 

The melting point of tungstel 
(6098 F) is the highest of any of 
the metallic electrical conductor. 
Tungsten is capable of withstan¢- 
ing arcing temperatures that 
would melt and boil away other 
less refractory metals during the 
making and breaking of a circuit. 
It also possesses excellent resis 
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ind poor conductivity of 


meisLallce 
high a git oxides is often the cause 
dui 4 4 en-circuit condition. To 
an BS ercome this difficulty, a high 
Srey Mlosing force (100 to 200 gm min) 
gh Sa wiping action can be used to 
mn. th break through the oxide layer. 
rt bag Vhen tungsten contacts must be 
ely loy sed in a sensitive device with 
NY arr. light contact force (as in a 
conta thermally actuated time delay re- 
ove May), the contacts may be sealed 
4g hydrogen or an inert atmos- 
Zs of here to prevent oxide formation. 
point, The properties of molybdenum 
8, i Mfall between those of silver and 
aS, and ungsten. Molybdenum may re- 
Mm on Hiplace silver in applications where 
1 cur Mpreater wear resistance is re- 
Thess quired. It may also replace tung- 
inated Mcsten when low surface contact 
ent by resistance is needed or when the 
ments application is not sufficiently se- 
nicke, Mvere to require the use of tung- 
pall Hsten. Molybdenum possesses out- 
standing resistance to welding 
, and wear and is widely used in 
1 ang Maesemicontinuous operations (low 
xida. A VOltage vibrators and telegraph 
pera: fe Telays). It is also used extensively 
» cap. fae tor electrodes in mercury switches 
ntact fe © form a good electrical connec- 
Be Mae ion without any chemical reac- 
f the Mae tion or amalgamation. 
nonly Sintered metal powders 
an A whole new class of contact ma- 
_ terials, known as high conductiv- 
ae ity-refractory materials, became 
_ available when methods were de- 
-" veloped for sintering silver or 
c copper with refractory metals 
ad such as tungsten and molybdenum 
e and their carbides. A unique ad- 
sins vantage provided by sintering is 
. that the combination of metals 
retains the specific characteristics 
of each component. Some of these 
sten characteristics, notably conductiv- 
y of ity, may be lost in conventional 
tors. alloys. Thus, sintered contacts of 
and- J this type exhibit the high conduc- 
that tivity of silver or copper plus the 
ther high are resistance and freedom 
the from sticking or welding of the 
suit. refractory component. 
ag i8- 


Another class of sintered mate- 









Westinghouse Electric Corp. 


Refrigerator thermostat contacts must possess low and uniform contact 
resistance and good resistance to oxidation and corrosion. Most commonly 
used materials include fine silver, silver-cadmium and silver-palladium. 


rials, known as high conductivity 
semirefractory materials, consists 
of a high conductivity metal (sil- 
ver or copper) combined with a 
semirefractory material (which 
may be a metal, metalloid or 
metallic oxide). These latter ma- 
terials may be considered high 


conductivity materials whose prop- 
erties have been modified by the 
addition of refractory substances, 
whereas the former types are 
essentially refractory materials 
whose properties have been modi- 
fied by the addition of high con- 
ductivity metals. 


4. Determine the Contact Design 


Size 

The size of a contact depends 
primarily on the current to be 
carried, the temperature rise that 
can be tolerated, and the contact 
life desired. Because contacts are 
frequently made from rare or 
costly materials, it is often neces- 


sary to keep their size as small as 
possible. 

For silver contacts between 1% 
and 14 in. in dia, a current den- 
sity of about 50 amp per sq in. is 
generally recommended. Within 
this range there is an approxi- 
mate straight-line relationship be- 
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tween the contact diameter and 
the current that can be carried. 
It is a conservative relationship 
for currents up to about 20 or 30 
amp. 

In general, the current that can 
be safely interrupted varies in- 
versely as the product of the fre- 
quency of operation and the im- 
pressed voltage. Contacts of a 
given size can safely interrupt 
about 114 to 2 times as much cur- 
rent in an a.c. circuit as they can 
in a d.c. circuit, assuming that 
the product of operating fre- 
quency and impressed voltage is 
the same in both cases. Thus, in 
d.c. circuits, contact diameters 
should be 1% to 2 times larger 
than those in a.c. circuits. Thick- 
ness of the contact is governed 
primarily by the desired contact 
life and the temperature rise ex- 
pected during operation. 


Shape and style 

One flat and one radiused con- 
tact usually provide satisfactory 
surface area and greatest ease of 
alignment. Contact radius de- 
pends on a number of factors, but 
a general rule is that the radius 
should be about two to four times 
the contact diameter. 

Choice of contact style or type 
of construction depends to a con- 
siderable extent on the contact 
material. Some materials cannot 
be made in certain styles and 
must be fabricated in _ special 
ways to prevent cracking or other 
damage (see chart on Common 
Shapes and Styles of Electrical 
Contacts on this page). 


Gap and opening speed 

In a d.c. circuit with inductance, 
contact spacing and opening speed 
should be great enough to prevent 
excessive arcing across the con- 
tacts before the higher peak volt- 
ages are induced. In such circuits, 
sudden release of inductive energy 
may be so high as to cause dam- 
age to coil insulation and other 
components. An are suppression 
circuit may be necessary if the 
opening speed cannot be increased 
sufficiently. In d.c. circuits a high 
rate of speed, such as snap-action, 
can frequently reduce arc erosion 
and material transfer. 
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Common Shapes and Siyles 








Solid rivet, flat face, standard divot in shank 
(optional). Available in fine coin silver, silver 
alloys, some platinum and palladium alloys. 











Solid rivet, radiused face, standard divot in 
shank (optional). Available in same contact ; 
materials as flat face solid rivet above. WA 























Solid rivet, flat face and tubular shank. Avail- 
able in same materials as solid rivets above. 
































Solid rivet, radiused face and tubular shank. 
Available in same materials as solid rivets above. 























! | Composite rivet, flat face, standard divot in 
shank (optional with solid or tubular shank). 
Available in all materials. Composite rivet must 
be used with non-ductile materials (platinum 
group alloys, tungsten, molybdenum and highly 


refractory sintered metal powder combination). 























8 Composite rivet, radiused face, standard divot 
<4 | in shank (optional with solid or tubular shank). 

| Materials: see previous note for flat face com- 
posite rivet. 











Puddiled composite rivet, naturally radiused 
face, standard divot in shank (optional with 
coined radius and/or solid tubular shank). Avail- 
able only in materials with low melting point. 














Com 
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les af Electrical Contacts 


H 








Flange-type rivet, tubular shank (opt 
with solid shank or with standard dive 
shank). Often used to forestall cracking in non- 
ductile materials since assembly tool can res 
against backing member instead of contact face. 





AAA, AA, 
/ (AAA / 
hdhdidadididid 


Double overlay 








Shoulder-type rivet, divot in shank. Often 
used to avoid cracking in non-ductile materials 
since assembly die can rest against backing mem- 


Single inlay 





ber instead of back of contact. 


Composite steel back, flat face, broken edge, 
nter projection for welding. Available in fine 

cin silver, silver-copper-nickel, silver-cad- 
mium, silver-palladium, silver-platinum, plati- 
um-palladium, platinum-group alloys. Backing 
may be steel, nickel plated steel, silver plated 
tee], monel, nickel, nickel silver or other. 








Composite steel back, radiused face, center 
projection for welding. Available in same mate- 
rials as flat face composite steel back above. 





Screw. 


able in ail materials. 


eee: 


Collector ring or brush. Used to maintain 
continuity of one or more circuits in rotating 
devices such as gunfire control apparatus, radar 
‘quipment, servomechanisms, etc. Available in 
fine and coin silver, silver-palladium, silver- 
platinum, gold alloys, platinum alloys. For 
fconomy in larger sizes, material is laminated 
0 copper, brass, bronze, monel, nickel silver or 
Phosphor bronze. 


Straight, hexagon on contact 
end, or hexagon on thread end. Avail- 
Used where ad- 
justment of contact spacing is desired. 


Double inlay 


Thrulay 


Centerlay 


Ridgelay 


4 
J 
aS 
a” 
A 
Y 
Sf 


Composite metal strip for spe- 
cial fabrication by blanking, 
forming, bending or drawing. 
Supplied in random lengths or in 
coils. Aids automatic assembly 
and often provides best combina- 
tion of physical properties and 
greatest design flexibility. Avail- 
able in fine and coin silver, some 
silver alloys, platinum, palladium 
and some precious metal alloys. 
Base metal may be copper, brass, 
bronze, nickel silver, phosphor 
bronze, beryllium copper, nickel, 
monel, stee] or other. 
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In a.c. circuits the rate of open- function of are length, a high Contact force 

















and a number of other disadvantages. 


Cadmium-copper 

This alloy possesses relatively high strength and 
abrasion resistance and high electrical and thermal 
conductivity. It can be severely cold worked to obtain 
excellent physical properties. Thus, it combines the 
conductivity of copper with the high physical proper- 
ties of the brasses and bronzes. 

In most applications the alloy is used in the full 
hard condition. Occasionally, however, it is used in 
a more highly cold worked condition—as high as 80 
to 90% when the ultimate in hardness and strength 
is required. Typical applications include contact arms, 
springs, reeds and other current-carrying members 
in a wide variety of devices including relays, circuit 
breakers and voltage regulators, The alloy is also 
used in many applications because of its good wearing 
properties and its tendency to quench an arc drawn 
on its surface. 


Chromium-copper 

Chromium-copper containing silicon can be heat 
treated to provide a combination of high electrical 
and thermal conductivity and high physical properties. 
It possesses excellent strength, yet is sufficiently 
ductile to be stamped and formed without splitting 
or cracking. Because it is heat-treatable, the alloy 
can be formed or fabricated in a relatively soft 
temper, then age hardened at 850 to 900 F for 1 or 
2 hr to obtain high physical properties. These proper- 
ties are not lost when the metal is brazed or welded. 

The alloy’s electrical conductivity is approximately 
80% that of copper, but it provides much higher 


hardness and physical properties but lower conduc- 
tivity than chromium-copper. The choice between the 
two alloys usually depends on whether maximum 
physical properties or maximum conductivity is re- 
quired. In some applications, the lower price of 
chromium-copper may be the deciding selection factor. 

Principal applications include spring arms, reeds 
and other contact-carrying members in relays, switches 
and circuit breakers. The alloy is also used for switch 
blades, slip rings and collector rings in high speed 
applications, and for intricate circuit breaker parts. 
Beryllium-copper 

Beryllium-copper can be heat treated to produce 
the maximum hardness and physical properties obtain- 
able in a copper-base alloy. Compared to spring steel, 
the alloy possesses considerably higher conductivity, 
slightly lower hardness and about the same endurance 
limit. Its wearing qualities are unequaled by any other 
nonferrous alloy. It possesses higher spring qualities 
and hardness, but lower conductivity than the other 
special alloys described above. 

Intricately shaped parts can be formed from the 
alloy in the soft-annealed condition, then age hardened 
at 600 to 650 F for 1 to 2 hr to obtain a combination 
of high physical properties and good conductivity. 
Since the alloy has a maximum service temperature 
of about 700 F before softening occurs, soft soldering 
does not affect its physical properties. Applications 
include vibrator arms, springs, spring washers and 
similar parts requiring high elastic limit and yield 
point combined with excellent fatigue properties and 
good conductivity. 
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| ing should be such that the are opening speed across a wide con- To obtain maximum surepex ¥ 
| is extinguished at the first cur- tact gap produces greater energy of operation and minimum ntact : 
| rent zero and not reignited. Slow dissipation. High opening speeds resistance and temperature pig, 
| break and quick make are desir- also produce higher peak voltages contact force on make should he 1 
| able to prevent contact wear. Be- in inductive circuits and thereby the maximum possible withoy - 
/ cause the energy dissipated is a increase arcing. causing excessive mechanical wea , 
ta 
| M 
| di 
Special Contact Backing Materials c 
Cé 
In general, the characteristics required in contact tensile strength and hardness than copper. Its fatigue 
| backing members ‘are: 1) high electrical and thermal strength and wear resistance are approximately twice cl 
| conductivity; 2) high resilience; 3) high mechanical that of pure hard drawn copper. Typical applications d 
| strength and hardness; and 4) high service tempera- include current-carrying terminals, nuts, studs, bolts 0 
ture, and circuit breaker parts and other contact-supporting V 
| | Copper meets the first of these requirements but members that must be subjected to high temperatures 
| | does not possess very satisfactory mechanical proper- during brazing, soldering or welding. 0 
| ties for specialized contact applications. It can be ; | 
hardened “i cold working. Wolicver. since contacts ga As RNs hi Aloite .j 
| ; is alloy possesses fairly high conductivity and y 
are often assembled by brazing, soldering or welding an be heat treated to develop unusually high physical | 
at temperatures above copper’s annealing temperature, properties. Its combination of relatively high conduc- 
the mechanical strength and hardness gained by cold tivity (50%), hardness, proportional limit and fatigue 
working may be lost. The result is a backing member strength make it an excellent current-carrying spring y 
with low mechanical properties, poor spring qualities material. Cross sections of springs often can be 
and low impact resistance. reduced when the alloy is used in place of ordinary i 
Other materials such as brass, nickel silver, phos- .yying materials, Intricate parts can be formed in 
| phor bronze, nickel, monel and stee] have been used the soft-annealed condition when the metal is highly 
| for backing members with varying degrees of success, qyctile, then heat treated at 850 to 900 F for 1 or 2 hr. , 
| but they possess much lower conductivity than copper Beryllium-cobalt-copper possesses appreciably higher ) 








An ‘rease in contact force to 
lower contact resistance is par- 
ly desirable for materials 
nd to form oxides, sulfides 
ey insulating films. Material 
transfer, however, can sometimes 
luced by a decrease in con- 
tact Lorce. 
Method of operation 

To minimize accumulation of 
dirt and other foreign materials, 
contacts should operate in a verti- 
cal plane wherever possible. To 
assist in breaking down oxide and 
chemical films, it is frequently 
desirable to incorporate a wiping 
or sliding action between contacts. 
Wiping action is also desirable in 
many devices where heavy cam 
or mechanical forces are available. 
It should not be used, however, 
where material transfer is ex- 
pected, where light pressure must 
be used, or with soft materials. 
Method of assembly 

The method of contact assembly 
is an important factor, not only 
in the final performance of con- 
tacts, but in the selection and de- 
sign of contact materials. Some 
materials are particularly well 
suited to certain methods of as- 
sembly, whereas in other appli- 
cations a compromise must be 
made in assembly because of the 
nature of the material. In gen- 


TABLE 3—PROPERTIES OF STANDARD SPRING MATERIALS AND SPECIAL ALLOYS USED FOR CONTACT BACKING 









































Television control contacts are usually fabricated from alloys of silver- 
copper-nickel, silver-palladium, silver-cadmium or silver-tungsten. 


Westinghouse Electric Corp. 







































| 
| Rockwell Hardness | Thermal 
Tensile Yield Elect. Cond., Max 
Strength, Strength, | Cond., Btu /sq ft / Service 
psi Soft Hard ¥% |ACS hr /F sin. Temp F 
STANDARD SPRING MATERIALS 
Copper 48,000 40,000 | 37F 50B 100 2700 300 
Yellow Brass 73,000 60,000 13B 80B 27 830 400 
Grade A Phosphor Bronze 82,000 67,000 25B 85B 18 565 500 
18% Nickel Silver 85,000 70,000 40B 88B 6 230 800 
Monel 110,000 95,000 70B 98B 4 180 700 
SAE 1010 Steel 56,000 38,000 55B 85B 12 525 600 
SAE 1095 Spring Steel* 185,000 115,000 90B 42C 7 430 400 
18-8 Stainless Steel 175,000 160,000 83B 32C 2 113 1000 
SPECIAL ALLOYS 
Cadmium-Copper 64,000 55,000 47F 75B 85 2390 575 
Chromium-Copper* 76,000 61,000 | 50F 78B 80 2250 900 
Beryllium-Cobalt-Copper* 120,000 90,000 | 35B 97B 50 1740 900 
Seryllium-Copper* 190,000 150,000 | 50B 40C 25 650 700 






























Full hard, cold worked, heat treated condition. Properties of remaining materials are for full hard, cold worked condition only. 
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gap adjustment and to allow for contact wear. Nut 
and lock washer are commonly used for contact posi- 
tioning, but other fastening methods are available. 


| : 
| i Adjustable screw contacts are used to provide easy 
| 


Riveting or staking is one of the most common 
methods of contact assembly. Assembly is easy and 
rapid, can be done with inexpensive equipment such 
| as a punch press or a riveting machine, and is adapt- 
able to many automatic feeding devices. With conven- 
tional solid or composite rivets, the lower die is 
machined to fit the contact face (either flat or 
radiused) and the upper punch is formed so that it 
will center properly in the divot of the rivet shank... 
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This assembly method can be used only when the con- 
tact facing is a ductile material (silver, silver alloys, 
platinum and platinum alloys), since the lower die 
bears directly against the contact face. To prevent 
cracking of non-ductile contact facings (tungsten, 
molybdenum and the highly refractory sintered com- 
positions), a shoulder-type rivet is commonly used. 
The lower die is so shaped that it bears firmly against 
the shoulder of the metal backing, but is entirely 
clear of the contact facing... 





Instead of a divot, many rivet contacts are made with 
a hollow or tubular shank to prevent distortion of the 
contact blade during assembly... 





_ 
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Methods of Assembling Con ‘acts 


Uniform flow of the shank material is obtai ied py 
light impact or pressing action. 


Spinning is an alternate method of contact a: :ombly 
used to prevent the cracking of non-ductile facing 
materials. The lower die has an undercut collet whic 
grips the base metal portion of the rivet fin 


al ] 
prevents it from rotating... 
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The spinning tool is applied to the shank with increas. 
ing pressure to produce a gradual build-up of heat 
and make the metal flow more easily so that only a 
minimum of pressure is required. 


Upsetting is most commonly used to make a double. 
faced contact assembly from either 1) a solid rivet or 
2) a rivet plus a washer. In the first method a soli 
rivet contact with a long shank is placed in a lowe: 
die which is shaped to fit the rivet head. The upper 
punch is applied to the shank to upset it into a contact 
head, thus forming a double-faced contact ... 


Se. ee 
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The shank must be the correct length to provide the 
proper amount of stock for the contact shape desired. 
Upsetting by this method can be difficult on very thin 
blades, since the force required to head the shank may 
cause some distortion. This condition can be overcome 
by hot upsetting. 

In the second method the shank and a washer are 
combined to form the upper contact head. The washer 
is made of the same material as the contact shank 
and is usually made with a slight countersink to pro- 
vide a tight assembly. The rivet shank is coined flush 
with the surface of the washer so that it will fill up 
and interlock with the countersunk portion .. . 





The assembly is not satisfactory for heavy duty @)- 
plications since the second head is merely a close 
fitting mechanical assembly. 
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—_, nd Where They’ re Used 


Pro oction welding of solid or composite button-type 
ts is accomplished by localizing the heat during 
nce welding to a projection on the back of the 
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Projection welding is commonly used for precious 
metal contacts with steel, nickel or other nonferrous 
metal backings. It is also used with tungsten contact 
assemblies in which the tungsten disk is brazed to a 
steel backing with a welding projection. Contacts of 
fine silver, platinum, palladium and their alloys, when 
formed with a suitable welding projection, can be 
welded directly to copper, brass, nickel silver, steel or 
other metals. 


Spot welding differs from projection welding in that 
no projection is used for localizing the heat. In some 
cases the upper electrode may be countersunk to pro- 
vide localized heating and pressure at the edges of the 
contact disk... 








The method is most suitable for welding high-resis- 
tance contact materials (tungsten and some of the 
platinum and palladium alloys) to backing materials 
which also have relatively high resistance, (nickel, 
nickel silver, nickel plated steel, etc.) 


Electrical upsetting is similar to mechanical stak- 
ing or riveting except that it is done in a resistance 
welding machine. Either a solid or a composite rivet 
may be used, but in general a shoulder-type rivet is 
used to prevent any deleterious effect on the contact 
face. During welding sufficient heat is developed to 
soften the metal shank and flow it over, so that a firm 
bond is made between the backing material and the 
upset shank... 





1 Many cases, the upset shank is simultaneously 
ided to the backing material to insure minimum 
ntact resistance. 


Furnace brazing requires the use of a third mate- 
rial with a melting point lower than the contact fac- 
ing or the backing member. When melted, the brazing 
alloy either wets both surfaces or actually alloys with 
the materials to form an integral bond... 
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The process may be used to assemble a contact facing 
to a contact arm, or to fasten a solid or composite 
rivet in a hole in the backing material. Furnace braz- 
ing is generally used for the mass production of small 
parts in which the bond is so designed that the contact 
becomes self-centering, 


Electrobrazing may be considered as a combination 
of welding and brazing. Pressure, plus heat generated 
from the passage of current through the parts to be 
joined, melts and flows the brazing alloy... 
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Electrobrazing is often used when large parts are 
involved, or when furnace brazing or torch brazing 
cannot be used. Since heating can be closely confined, 
the process is frequently used when the final assembly 
must not be annealed. 


Torch brazing is used to assemble large parts or 
special shapes and sizes which are difficult to join by 
other methods. 

A reducing flame is usually used, and flux is fre- 
quently employed to protect the parts from excessive 
oxidation. A silver solder or other brazing material 
forms the joint... 
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Induction brazing provides rapid and localized heat- 
ing and excellent brazed joints can be produced over 
large areas. Silver solder or other brazing material 
is used between the contact facing and the backing 
member, or the contact facing may be supplied with 
a solder-flushed backing. Pressure is frequently ap- 
plied to hold dimensions and to squeeze out excess 
solder. Because of localized heating, hardness and 
strength of the backing material is affected only at the 
brazed area. 
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Circle F Mfg. Co. 


Medium duty switch with slow 
make and break utilizes fine silver 
contacts. 


~~ 








Sperry Rand Corp. 


Razor contacts are fabricated from 
tungsten or platinum-iridium alloy. 








eral, a brazed, soldered or welded 
construction is best for assemblies 
that must carry heavy currents 
or withstand high ambient tem- 
peratures (see chart on Methods 
of Assembling Contacts and Where 
They’re Used, p 138 
Backing material 

The arm, spring or other mem- 
ber on which the contact is 
mounted is frequently an impor- 
tant factor in the successful oper- 
ation and life of a contact. These 
parts, commonly made _ from 
brass, copper, steel and bronze, 
are often plated with silver, nickel 
or copper to increase conductivity 
or prevent corrosion. In addition 
to these common backing mate- 
rials, several special alloys with 
unusual combinations of proper- 
ties—such as high electrical and 
thermal conductivity combined 
with superior hardness, fatigue 
strength or resistance to corro- 
sion and creep—have been devel- 
oped for particular applications 
(see Special Contact Backing Ma- 
terials, p 136). Properties of 
standard and special backing ma- 
terials are given in Table 3. 


Other factors 
Inductance—In some cases, ma- 


* 
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Western Electric Co. 


Telephone dial contacts operate under low voltages and currents and light 
contact pressures. Silver-palladium and palladium are most commonly used. 





terial transfer obtained 06: tho 
negative contact can be dec 
by increasing the inducta 


= 
ise@q 
i 


the circuit. Above a critica : 
however, high inductance wil! pro 
duce excessive transfer 
positive contact. 

Polarity—In d.c. circuits wher, 
considerable material transfer o 
curs, the net material loss a1 the 
danger of localized transfer cap 
be minimized by frequent or cop- 
tinuous reversal of polarity 

Dissimilar materials—Materia| 
transfer, particularly in d.c. eir- 
cuits, can in many cases be de. 
creased or eliminated by using 
dissimilar materials for the posi- 
tive and negative contacts. 

Auxiliary protection—Materia| 
transfer can be decreased in both 
a.c. and d.c. circuits by using an 
arc-quenching circuit with thé 
proper capacitance and resistance 
across the contacts. When a ¢a- 
pacitor is used alone in an a.c. 
circuit it merely serves to limit 
the total erosion of the contacts. 
In a d.c. circuit, however, there 
is always a critical current that 
marks a change from negative to 
positive transfer. By using the 
proper capacitor, it is possible to 
balance the factors causing posi- 
tive and negative transfer. 

Although capacitors are usually 
selected on the basis of actual 
tests, the following rules can be 
used to establish their size: 

1. For a.c. circuits up to 440 vy, 
use approximately 1 mf for each 
30 millihenries of inductance per 
74% peak amp on break of pri- 
mary current. 


2. For d.c. circuits up to 300 V, 
use approximately 1 mf for each 
25 millihenries of inductance per 
5 peak amp on break of primary 
current 


3. Empirical results show that 
it is better to use a capacitor of 
slightly smaller capacity than in- 
dicated together with a contact 
material capable of withstanding 
the high instantaneous tempera- 
tures reached during arcing. A 
capacitor with too high a capacity 
will almost always result in poor 
performance. 





Reprints of this and other Manuals are available at 35¢ each until supply is exhausted. See 


p 192 for complete list of available Manuals. 


Write for quotations on quantities of 100 or more. 


Address requests to Reader Service Dept., MATERIALS & METHODS, 430 Park Ave., New York 22, N.Y. 
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Nodular or Ductile lrons —a Materials Data Sheet 


The properties of this group of materials lie between those of gray irons and those of cast 
carbon steels. They can be cast at the same temperatures and by the same procedures as gray 
iron. They can be improved by heat treatment procedures used for cast carbon steels. 
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Type 80-60-3 60-45-10 100-75-04 
COMPOSITION, % T.C. 3.3-3.8 T.C. 3.4-4.0 | T.C. 3.4-3.8 
Si 2.0-3.0 Si 2.0-2.75 Si 2.0-2.75 
Mn 0.2-0.5 Mn 0.2-0.6 Mn 0.3-0.6 
P 0.06-0.08 P 0.06-0.08 P 0.08 max 
Ni 0-1.0 Ni 0-1.0 Ni 0-2.5 
Mg 0.02-0.07 Mg 0.02-0.07 Mo 0-1.0 
Mg 0.02-0.07 
PHYSICAL PROPERTIES 
Density, Ib /cu in. 0.257 0.257 0.257 
Melting Temperature Range, F 2050-2150 2050-2150 2050-2150 
Thermal Cond (212 F), Btu /hr /sq ft /ft /F 18 20 —-- 
Coeff of Expansion per F (70-400 F) 6.6 x 10-* 6.6 x 10-8 6.6 x 10-* 
Elect. Resistivity (75 F), microhm-cm 68> 66> —-- 
MECHANICAL PROPERTIES 
Modulus of Elasticity in Tension, psi 22-25 x 10° 22-25 x 106 22-25 x 10° 
Tensile Strength, 1000 psi 90-110 60-80 100-120 
Yield Strength, 1000 psi 60-75 45-60 75-90 
Elongation in 2 in., % 3-10 10-25 6-10 
Hardness, Brinell 200-270 140-190 200-240 
Impact Strength, Charpy, ft-lb: 
Unnotched 15-65 60-115 35-50 
Notched 2-5 10-15 be iii 


Fatigue Strength 


Compressive Strength 
Creep Strength (0.0001%/hr), psi 
800 F 
1000 F 
1200 F 
1400 F 


THERMAL TREATMENT 
Ferritic Structure (ferritizing anneal) 





Pearlitic-Ferritic Structures 
Pearlitic Structures 


Endurance ratio follows pattern set with other ferrous materials. For soft ferritic 
materials, the notched endurance ratio runs from 50-55%; with the stronger irons, 
the ratio drops to 30-40% or lower 


Ratio of compressive strength to tensile strength is abo 


19,000 
1750 
480 


| 
| 14,000 


4000 
950 
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Heat in 1600-1650 F range, cool to 1300 F, hold 1-3 hr, furnace cool to 1100 F, 


air cool 


Heat to 1600-1650 F, cool rapidly, reheat at 1100-1300 F 
Normalize by air cooling from 1600-1650 F 





Tempered Structures Quench from 1400-1650 F depending on composition, temper at 800-1300 F 
FABRICATING PROPERTIES 
Machinability Depends on structure but has excellent machinability in both as-cast and annealed 
conditions 
Weldability Can be welded by most fusion welding processes. For maximum ductility, welding 


should be done on fully annealed material. Composition affects weld quality. 
A 60 Ni-40% Fe filler wire is best for metal arc welding. Can be brazed with the 
lower melting BAg filler metals 





CORROSION RESISTANCE 4 


Approx same corrosion resistance as gray irons of similar compositions 





USES 





Anvils for forging ham- 
mers; impellers, levers, 
cams, crankshafts, dies, 
jet engine burner support 


rings 





Valve and pump bodies, 
pipe fittings, clamps, 
gear housings, tractor 
and farm machine parts 


Track shoes, brake 
drums, gears, cam shafts, 
pistons 








* For more information, Circle No? 571 


(continued on p 145) 
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TITANIUM | Strongest Defense Against ‘‘All-Out’’ Attack 


Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainless ste! 


144 


In the ceaseless battle against corrosion, B&W 
Seamless Titanium Tubing is providing a first 
and most powerful defense. 


B&W Titanium Tubing is the practical result 
of many years of experience in making tubes of 
carbon steels, stainless steels, other alloys. It 
superbly combines maximum corrosion resist- 
ance and easy workability. 


For example, the superior qualities of B&W 
Titanium Tubing made it the natural choice of 
Struthers Wells Corporation for fabricating the 
all-titanium heat exchanger shown above. This 
unit, now performing perfectly in service, is 
12 ft. long, x 17% inches diameter and weighs 
2200 Ibs. 


This case, like many others, shows how B&W 
Seamless Titanium Tubing met the need and 
solved the problem for a fabricator. 


Get answers to your questions on why to use 
... what to use... how to use titanium tubing 
..- call on Mr. Tubes. The Babcock & Wilcox 
Company, Tubular Products Division, Beaver 
Falls, Pa. 


TA-5080(?P) 


For more information, turn to Reader Service Card, Circle No. 389 
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Nodular or Ductile lrons — Continued 






































Typ: 120-90-02" | Heat Resistant | Austenitic 
COMPOSITION, % T.C. 3.4-3.8 | T.C. 2.8-3.8 | T.C. 3.0 
Si 2.0-2.75 | Si 2.5-6.0 | Si 2.0-3.2 
Mn 0.3-0.6 | Mn 0.2-0.6 Mn 0.8-1.5 
P 0.08 max | P.0.08 max P 0.02 max 
Ni 0-2.5 | Ni 0-15 Ni 18-22 
Mo 0-1.0 | Mg 0.02-0.07 Cr 0-2.5 
Mk: Mg 0.02-0.07 | | 
PHYSICAL PROPERTIES 
Density, Ib /cu in. 0.257 | 0.25 0.268 
Melting Temperature Range, F 2050-2150 | 2050-2150 2250 
Thermal Cond. (212 F), Btu /hr /sq ft /ft /F — | o— — 
Coeff. of Expansion per F (70-400 F) 6.6 x 10° aie 10.4 x 10-* 
Elect. Resistivity (75 F), microhm-cm — | on 102 
MECHANICAL PROPERTIES Sir ey Roeirn | 
Modulus of Elasticity in Tension, psi 22-25 x 108 | 22-25 x 108 | 18.5 x 108 
Tensile Strength, 1000 psi 120-150 60-100 | 58-68 
Yield Strength, 1000 psi 90-125 45-75 | 32-38 
Elongation in 2 in., % 2-7 | 0-20 | 7-40 
Hardness, Brinell 240-325 140-300 | 140-200 
Impact Strength, Charpy, ft-lb | | 
Unnotched 25-40 | 5-115 — : 
Notched See | ee | 10-284 
Fatigue Strength Endurance ratio follows pattern set with other ferrous materials. For soft ferritic 
materials, notched endurance ratio runs from 50-55%; with the stronger irons, | 
ratio drops to 30-40% or lower | 
Compressive Strength Ratio of compressive strength to tensile strength is about 2 to 1 
ck Creep Strength (0.0001%/hr), psi | 
800 F - | — | 18,500 
1000 F RP mise | 13,000 
1200 F shone 5700 
1400 F = 2000 
THERMAL TREATMENT Heat i in n 1600- 1650 F range, cool to 1300 F, hold 1-3 
Ferritic Structure (ferritizing anneal) hr, furnace cool to 1100 F, air cool | — 
Heat to 1600-1650 F, cool rapidly, reheat at 1100- | 
Pearlitic-Ferritic Structures 1300 F — 
Normalize by air cooling from 1600-1650 F —— 
Pearlitic Structures Quench from 1400-1650 F depending on composition, 
Tempered Structures temper at 800-1300 F — 
FABRICATING PROPERTIES 
Machinability Depends on structure but has excellent machinability in both as-cast and annealed 
conditions 
Weldability Can be welded by most fusion welding processes. For maximum ductility, welding 
should be done on fully annealed material. Composition affects weld quality. 
A 60 Ni-40% Fe filler wire is best for metal arc welding. Can be brazed with the 
lower melting BAg filler metals 
CORROSION RESISTANCE Approx same corrosion resistance as gray irons of similar composition 
USES Machine guides, pinions, | Grate boxes, sinter pots, | Impellers, grids, paper 
gears, cams, dies, track | lead pots, glass molds, | mill machine parts, 
els rollers furnace doors pumps, valves 










Obtained by heat treatment involving normalizing or quenching and tempering. Iron containing 1% Si. 25-40% with 0% Cr. 4“V” notched. 
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Thermalloy* Trays give longer service life 


The successful performance of heat-treat trays depends on design, as 
much as on any other factor. Many hours can be added to their life 




















through the use of proper design methods. It is this design know-how SSsSssooo5 
that gives Electro-Alloys Thermalloy Trays better service life. SSSoqo_ESseo 
The continuous operation under high temperatures calls for a tray YS. Hy CT ME ASE 
made of a metal that can resist heat and yet meet hard service require- Sssoosoo 
ments. (Thermalloy meets all of these requirements.) SS SS eee 
Let us show you how our skilled engineers can assist you in finding alas duns Desh Sent cegmeenedi 
cost-saving solutions to your heat-treat problems. And remember, SsSslSSeSsaq 
Thermalloy is not just one alloy, but a group of alloys... each specially SSoQQTeo-! 
adapted for specific high heat conditions. 
Our experience on furnace parts and heat-treat trays and fixtures 
... plus Thermalloy's outstanding physical properties . .. can save | a Ra 
you money! ' 
Contact your local Electro-Alloys representative or write Electro- These trays are designed to carry maximn 
Alloys Division, 7029 Taylor Street, Elyria, Ohio. weenie en ee 


*Reg. U.S. Pat. Off. 


Heat-Resistant Castings * Trays * Muffles * Conveyor Belts * Retorts * Radiant Tubes 
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ELECTRO-ALLOYS DIVISION 


er 4 COMCANY . Elyria, Ohio 


For more information, turn to Reader Service Card, Circle No. 377 
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This month 


> A silver-like electroplate 
> Teflon gaskets that don’t flow 


> Other new materials, p 151 





Silverware, tableware are electroplated with copper-tin alloy for tarnish- 
free service over long periods. 


Hard, ductile, tarnish resistant .. . 


50-50 Copper-Tin Electroplate 
Resembles Polished Silver 


@ A 50-50, copper-tin alloy coat- 
ing is provided by a new electro- 
plating process developed by Dan- 
mark Cunit, Inc., 223 E. 74th St., 
New York 21. The compact, non- 
porous coating is claimed to fur- 
nish high oxidation and tarnish 
resistance for long periods. Plated 
parts have a deep white luster and 
closely resemble polished silver. 

The coating maintains its orig- 
inal color at temperatures up to 
its melting point—about 1450 F. 
Hardness and abrasion resistance 
are said to be superior to nickel 
plate. 

The ductile coating is produced 
in a cyanide bath with a pure 
copper anode and current densi- 
ties up to 140 amp per sq ft. 
Throwing power of the bath is 
excellent and uniform coatings 
have been applied to the inside of 
tubes and crevices of highly in- 
tricate parts. About 20 min are 
required to apply the standard 
0.3- to 0.4-mil coating. 

Principal applications of the 
coating to date have been silver- 
ware and tableware. Additional 
applications foreseen include auto- 
mobile decorative hardware, ap- 
pliance bodies, knobs, handles, etc. 

The coating has been success- 
fully applied to brass, copper, sil- 
ver, and low and high carbon 
steels. Certain alloy steels have 
also been coated after application 
of a copper flash coat. Brass has 
proved quite popular as a base 
metal for the coating because of 
the ease with which it can be 
stamped, formed and machined. 

(more New Materials on p 149) 


SEPTEMBER, 1956 ¢« 147 

























































often copied—never equalled 


... and in high speed steels, | 
nothing has ever equalled REX 


Crucible’s REX® high speed steel is in a class by itself 
—has been for more than half a century. And it gets 
better every year. New improvements in manufacturing 
techniques have brought even greater uniformity and 
quality to its well-known properties. 

But prove this for yourself —shop-test the new REX 
in your own plant. Check its structure, uniformity, 
response to heat-treatment — all-around tool perform- 
ance. Try REX any way you like — you'll see for 
yourself why the new REX is still the standard for 
comparison in every high speed steel application. 

You can get REX from stock from your nearby 
Crucible warehouse—or promptly by direct mill deliv- 
ery. For further information on REX and the many 
other Crucible special purpose steels, send for the 
Crucible Publication Catalog—it’s yours for the asking. 
Crucible Steel Company of America, The Oliver Build- 
ing, Mellon Square, Pittsburgh 22, Pa. 





first name in special purpose steels 


Crucible Steel Company of Americéd 


For more information, turn to Reader Service Card, Circle No. 379 
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These properties: 


thermal stability .. . 
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low lateral flow... 





good sealing... 
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make Teflon-impregnated feltan... 


Improved Gasketing Material 


® The thermal and chemical prop- 
erties of Teflon are now available 
in a gasketing material having 
low cold flow characteristics. Called 
Teflon-Vistex, it is a high pres- 
sure sheet stock laminate consist- 
ing of plies of mechanically inter- 
locked synthetic fiber felt impreg- 
nated with Teflon resin. 

The material, made by Ameri- 
can Felt Co., Glenville, Conn., has 
good stability to corrosive gases 
and liquids at low and high tem- 
peratures. It is claimed to offer 
economies over similar products. 
The nature of the synthetic fiber 
felt has not been disclosed. 

Teflon-Vistex gaskets are made 
in two types that differ in gasket- 
ing action and compressive resil- 
ience properties. Type “W” is a 
tough, high tensile strength ma- 
terial for general purpose appli- 
cations. Type “NS” is a moldable 
material suited for applications 
involving irregular flange sur- 
‘aces and pressures. Both types 


are used for precision cut gaskets, 
strips and washers. The materials 
are available in thicknesses of 
1/64 to 1/16 in. 

To test its stability, Teflon-Vis- 
tex was immersed for 36 hr at 
70 F in various substances. The 
chemicals were: 70% _ sulfuric 
acid, 70% nitric acid, 37% hydro- 
chloric acid, 50% sodium hydrox- 
ide, 28% ammonium hydroxide, 
100% acetone and 100% carbon 
disulfide. Results for both Type 
“Ww” and “NS” were reported to 
be excellent. The material is ther- 
mally stable up to 420 F. 

The material has good die- and 
hand-cutting properties. Its tear 
resistance is high and it does not 
ravel or fray. Lateral flow occurs 
only at pressures well above nor- 
mal gasket pressures. Teflon-Vis- 
tex is said to seat properly des- 
pite bearing surface imperfections 
as great as the thickness of the 
gasket itself. 

(Other New Materials on p 151) 


PROPERTIES OF TEFLON-VISTEX 








Type Type 
Properties “w" “NS” 
Weight, 0z/sq yd 
hg in, 64 64 
VA in, 32 32 
oq in, 16 16 


Density, % specific gravity 136 136 
Tensile Strength (min), psi 5000 900 











Elongations to Rupture, % 60 250 
Mullens Bursting Strength 

(min), psi 

Vg in. 600 Does 

42 in. 300 not 

Veg in. 150 | break 
Porosity, % voids 0 0 
Shrinkage(in 212 F water), % 0 0 
Air Permeability, 

cfm /sq ft/0.5 in. H.0 0 0 
Water Permeability, 

gpm/sq ft/1.0 psi 0 0 
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Cincinnati does both — selective flame or in- 
duction hardening — and the parts shown above 
are typical of those that can be hardened by 
either method. If that’s your situation, then 
talk to Cincinnati. . . headquarters for equip- 
ment that gives you the hardness wanted, 
where it’s wanted, using the heat source most 
economical for you. Use electric power—or 
acetylene, propane, natural or manufactured 
gas—whichever is readily available to you or 
provides lowest cost. 





Whether flame or induction, you can be as- 





Pe 


‘CINCISSNATI. 


Bevel gear 


Here’s selective 














Steering arm ball stud 


heat treating 


that can be 


MADE-TO-YOUR-MEASURE! 








induction 


sured of heat-treating machinery that will de- 
liver the hardness you specify, and meet your 
cost-per-piece requirements, on high produc- 
tion quantities or varied, small-lot runs. It will 
be excellently engineered, equipped with the 
finest of components, thoroughly safeguarded, 
easily maintained. 


Call in a Process Machinery Division field 
engineer. He is ideally equipped to evaluate 
your needs and give you unbiased recom- 
mendations as to the most economical equip- 
ment for your selective surface hardening work. 


flamatic induction 











TYPICAL PROPERTIES OF 
GENOTHERM PVC SHEET 














Unoriented | Oriented 
Property (UG) (G) 
Tensile Strength, psi 
Longitudinal 7800  |8500-17,000 
Transverse 7100 {5600-7100 
Elongation at Break, % 
Longitudinal 30-100 20-50 
Transverse 10-30 10-20 
Shrinkage (in 15 min 
at 212 F), % 2-5 40 
Specific Gravity 1.38 
Modulus of Elasticity, psi 280,000 
Flexural Strength, psi 14,200 
Compressive Strength, 
psi 11,300 
Thermal Stability 
(Martens), F 149-158 
Flammability Self-extinguishing 
Max Operating 
Temperature, F 122-140 
Internal Resistance, 
direct, megohms 103 
Surface Resistance, 
direct, megohms 10" 
Corona Resistance Good 
Dielectric Constant 
0.8 ke 3.4 
1000 ke 3.4 
Loss Factor 
0.8 ke 0.02 
1000 ke 0.015 
Water Absorption (7 
da at 68F), mg/100 
sq cm <20 
Water Vapor Transmis- 
sion Rate(65% against 
20% relative humid- 
ity), gm/sq m/24 hr 
for foil thickness of : 
0.04 mm 45 
0.06 mm 3.1 
0.10 mm 18 
0.15 mm 1.5 
0.20 mm 1.0 
0.30 mm 0.8 
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Unplasticized PVC was used for these vacuum formed packages. 





Ess 


Thermoplastic Sheet Materials 
for Vacuum Formed Products 


New thermoplastic sheet mate- 
rials recently introduced include 
unplasticized polyvinyl chloride 
sheet now being used in Germany 
for food packaging, extruded 
linear polyethylene and extruded 
styrene copolymer. 

1. PVC for packaging 

Completely unplasticized poly- 
vinyl sheet made by Anorgana 
G.m.b.H. is available in the United 
States through David S. Green- 
field, 1489 Plimpton Ave., New 
York 52. Called Genotherm, it is 
odorless and tasteless. In Ger- 
many the material has been used 
for packing fish, cheese spreads, 
jams and other foods. In this 
country it has been used primar- 
ily in various kinds of tapes. 

Easily vacuum molded, Geno- 
therm is weldable, transparent 
and has good tensile strength. 
(See table for typical properties). 
Lack of plasticizer precludes the 
possibility of plasticizer migra- 
tion. In spite of the unplasticized 
condition, the material is said to 
be rilatively tough. Practically 







impervious to moisture, it is 
chemically stable and not affected 
by most organic and inorganic 
substances. 

Aside from food packaging and 
tape, Genotherm has been used 
for cable insulators, linings, wall 
coverings, book binding, tubing, 
bags and squeeze tubes. It is 
flame resistant and can be bonded 
or laminated to paper, cardboard, 
wood, metal and concrete. 

Genotherm is supplied in any 
color—transparent or opaque. It 
is made, im-two grades, oriented 
(G) and unoriented (UG). The G 
grade is characterized by high 
tensile strength and a tendency 
to shrink when heated above 175 
F. The UG grade has a smooth 
uniform surface and is suitable 
for coating fiber board and hard 
paper. 

Seamless PVC flat tubing made 
by the same concern is also avail- 
able for packaging applications. 
Called Guttagena, it may be 
formed in a variety of shapes, 
can be preprinted or labeled, and 
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BLAZING 


HOLCROFT 


Shaker hearth hardening 
furnace in foreground uses 
Holcroft refractory rails for 
hearth support. 


LET'S TALK ABOUT 


REFRACTORY 
RAILS 


With the current shortage of nickel, furnace manufacturers are 
looking for ways to replace or conserve this scarce commodity. 
It is interesting to note that Holcroft tackled this same problem 
during World War Il when a nickel shortage also faced the 
industry. 


In 1945 we designed and installed a pusher tray gas atmos- 
phere furnace that used refractory skid rails instead of the 
nickel chrome alloys used at that time. Since then we have ex- 
panded their use to many other comparable applications so 
that now there is positive proof that properly designed installa- 
tions of refractory skid rails last much longer, under similar 
conditions, than those made from nickel alloys. Replacements 
have been negligible—performance has been superior— 
material costs have been lower—and a marked decrease in 


wear on work carriers has been noted. 


Yes, today a nickel shortage still exists—but Holcroft offers a 
job-proven answer, not only for the rails but for other vital parts 
of a heat treat furnace as well. You can bank on Holcroft’'s 
7 engineering leadership and experience—the kind that saves 
' not only nickel—but dollars, too! Write for information. 


HOLCROFT AND COMPANY 


6545 EPWORTH BOULEVARD «+ DETROIT 10, MICHIGAN 
PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 





CHICAGO, ILL. « CLEVELAND, OHIO « DARIEN, CONN. e HOUSTON, TEXAS ¢ LOS ANGELES, CALIF. ¢ PHILADELPHIA, PA. 
CANADA: Walker Metal Products, Ltd., Windsor, Ontario 


For more information, turn to Reader Service Card, Circle No. 508 
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can be heat sealed. It is unaf 


at 
Leg 


by greases, acids and alkalies, ang 
there is no migration problem. 
Items packed abroad include 
bleach, hair dye, shampoo and 
floor wax. The lightweight tubing 
is made in standard diameters 
from 10 to 50 mm and in wall 
thicknesses of 0.012 and 0.014 in. 
2. Extruded sheets 

The two new extruded sheets 
are being made by Campco Div. 
Chicago Molded Products Corp. 
2717 N. Normandy Ave., Chicago 
35. They were previously made 
only by calendering. Typical prop- 
erties are given in accompanying 
tables. 

Extruded linear polyethylene 
sheet is available in both the 
Zeigler and Phillips types. Readily 
vacuum formed, the sheet is ex- 
pected to find use in such products 
as containers, specially formed 
packages, trays and carboys. Be- 
cause of its resistance to grease 


PROPERTIES OF EXTRUDED 
LINEAR POLYETHYLENE SHEET 





Zeigler Phillips 





Property Type Type 
Spec Grav 0.945 | 0.% 
Water Absorp in 24 hr, % 0.1 0.0 
Heat Dist, 66 psi, F 140 168 
Ten Str, psi 3200-3500 | 5100 
Elong, % 300 -- 


Mod of Elast, 10° psi 0.64-1.0 Bi 
Mod of Stiff in Flex, psi 75,000- | 140,000 


125,000 
Flex Str, psi 2200-2300 -- 
Notched Izod Impact 
Str, ft-Ib 2.5-5.0 3.0 
Rockwell Hardness 32-43R _ 











PROPERTIES OF CAMPCO §$-1029 





Specific Gravity 1.01 
Water Absorption in 24 hr, % 0.28 
Heat Distortion, 66 F, psi 183 
Tensile Strength, psi 4500 
Elongation, % 100 
Modulus of Elasticity, 105 psi 1,96 
Flexural Strength, psi 6800 
Notched !zod Impact Strength, ft-lb 

73 F 48 

40 F 1.6 
Rockwell Hardness 85R 
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.. the bar that has HIGH STRENGTH 
without heat treating 


Yes, La Salle invites you to test a sample bar of 
the remarkable new FATIGUE-PROOF. This 
amazing new material is its own best 
recommendation . . . as proven by the many 
original equipment manufacturers who have 
already tested (and are using) FATIGUE-PROOF. 

If you are making parts requiring strengths in 
the tensile range of 140,000 to 150,000 psi, and 
want to eliminate the expense or problems of 
heat treating... if you want to save production 
costs with a bar that machines faster (25% 
faster than annealed alloys—50% to 100% faster 
than heat treated alloys) and gives you a beautiful 
finish, too... if you want to improve the quality 
of your product while saving money, send us a 





..ask for a sample bar of 





LaSalle’s revolutionary 





NEWLY PUBLISHED! 


Get your copy of this 20-page 
booklet which gives detailed 
information on the remarkable 


new “FATIGUE-PROOF.” 





La Salle STEEL CO. 


1418 150th STREET e HAMMOND, INDIANA 


Manufacturers of America’s Most Complete 
Line of Quality Cold-Finished Steel Bars 


me ee wee wee a 





Please send me your “FATIGUE-PROOF”’ Bulletin. 





























blueprint, drop us a note giving application Name 
details, or better yet .. . pick up your telephone 
and call a La Salle sales engineer (REgent Tile 
+7800, Chicago, Illinois). Company 

If it appears that FATIGUE-PROOF can help i 
you improve your product and cut your cost, Address 
he will arrange to provide the necessary 
test sample at no expense to you. Gy Pere 

: shtailieiiiadiheahiibipshitatiminiameirnmnentnctntitine i 
° For more information, turn to Reader Service Card, Circle No. 412 
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| A major development in %, 
(/ 
| small motor brushes 


Stackpole Grade 373 fractional h.p. brushes show 
materially longer life coupled with minimum com- 
| mutator wear. Ideally suited to cleaners, food mixers, 
sewing machines, calculators and similar motorized 
equipment, they are typical of progress achieved in 


Stackpole’s continuing brush development program. 








Brush headquarters for every type 
of rotating electrical equipment... 


backed by a half a century's spe- 
eialized experience in developing 
and producing dependable earbon- 
graphite and metallie powder 


materials and components. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


Plants: St. Marys, Penna. (2) ...... Kane, Penna. (3)...... 
Johnsonburg, Penna....Canadian Stackpole, Toronto, Ont. 
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For more information, turn to Reader Service Card, Circle No. 438 
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and acids and its improved hea 
distortion resistance, it may also 
be useful for hospital equipment 
machine housings and housewares 
The sheet is adaptable to complex 
shapes. Slight modifications j) 
present heating equipment may 
be necessary to accommodate the 
material’s different heating cycle 
and a tendency toward plastic 
memory. 


Campco §8-1029 is said to be the 
first copolymer’ styrene sheet 
successfully extruded. Previously, 
thick sections were formed by 
laminating calendered sheet with 
a resultant sacrifice of both 
strength and color. The extruded 
sheet is available in sizes up to 
3/16 in. and in a wide range of 
colors. It can be readily vacuum 
formed and is expected to be use- 
ful for machine housings, tote 
boxes, luggage and various auto- 
motive applications, such as 
panels, liners and seat skirts. 


Packaging Adhesive 


An adhesive with a flexible 
plastic base makes it possible to 
bond polyethylene to chip and 
kraft board, as in making pack- 
aging envelopes and polyethylene 
laminated bags and boxes. Desig- 
nated No. 3570 Polygriptex, it is 
available from Adhesive Products 
Corp., 1660 Boone Ave., New York 
60. The material is reported not 
to crystallize and to have good 
resistance and aging qualities. 


Tool Steels Available 
in Extruded Shapes 


Tool and high speed steels will 
now be available in a great variety 
of extruded shapes, according to 
Allegheny Ludlum Steel Corp., Rm 
2036, Henry W. Oliver Bidz. 
Pittsburgh 22. The newly devel- 
oped hot extrusion process has 
been successfully applied to many 
of this company’s standard line, 
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Now Available! 


°* DACRON* 
° ORLON;{ 

°* NYLON 

°* ARNEL* 

° ACRILAN** 


® DYNEL}{ 
Send today for fact sheets! 


*DuPont trademark for its polyester fiber 
TDuPont trademark for its acrylic fiber 
**PAcrylic fiber by Chemstrand 

ttUnion Carbide's acrylic fiber 








24 GLENVILLE ROAD 


Now, American, through its 
technical research, has perfect- 
ed the mechanical interlocking 
of the man-made fibers listed 
at the left, to produce three- 
dimensional felt structures. 
These new Felts by American 
have exceptional chemical resis- 
tance with thermal stability to 
300 F. They are non-hygro- 
scopic, biologically stable and 
are available in a complete 
range of thicknesses. Precision 
engineering assures close 





GLENVILLE, CONN. 


Thermal Resistance...Chemical Resistance! 


density and thickness control. 

The properties which char- 
acterize these new Felts are 
being utilized in filtration— 
laminated plastics as rein- 
forcing material—high tem- 
perature bearing seals — 
gasketing. In fact, end uses 
are unlimited! 

American’s engineering and 
research staff is prepared to 
supply you with complete data 
and product recommendations. 
Write today! 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, 
Greenville, S. C., Dallas, San Francisco, Los Angeles, Portland, San Diego, Seattle, Montreal.— PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. L—ENGINEERING AND 
RESEARCH LABORATORIES: Glenville, Conn. 


. For more information, turn to Reader Service Card, Circle No. 490 
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Wilson Diamond 
“Brale”* Penetrators 











A Minor load penetration 
B Major load penetration 


C Linear measurement 
of penetration increase 


To be 
SURE 











ROCKWELL” 
hardness test 


use only a 
WILSON “BRALE” Penetrator 





SURFACE, OF SFECIMEN 


q oH San oes oy 
3 nt Cie' i 
5° |: 





A FULL LINE 
@ WILSON Diamond “‘Brale’”’ Penetrators TO MEET EVERY 
are precision ground under high magnifi- HARDNESS TESTING 
cation to assure mathematical and micro- REQUIREMENT 


scopic accuracy. Each is standardized on 

test blocks and rigidly inspected at the chy 

WILSON Standardizing Laboratory. FD. _ 
Because of this meticulous attention zt am 

to manufacturing detail, wmson Dia- | 

mond ‘“‘Brale’’ Penetrators provide the 

extreme accuracy demanded of an instru- 

ment where the difference between a sin- i hy 

gle degree of ““ROCKWELL”’ reading is but automatic *<2/ [|| 

0.00008” penetration. G2 
Special ‘“‘Brale’’ Penetrators are avail- ned 

able for testing unique areas—the pitch 

line of gears, for instance, or high tem- Superficial 

perature testing. N ‘“‘Brale’’ Penetrators 

are supplied for use with WILSON ‘“‘ROCK- 

WELL’”’ Superficial Testers. 


f . 
| 
| 


Ve 
‘|= 
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A WILSON expert on hardness testing is Tukon be 
never more than a few hours away. Prompt Micro & Macro ||) 
WILSON service guarantees top perform- Hardness Y 
ance from WILSON equipment. omen 

VISIT BOOTH 1211 "Trademark registered 
National Metal Show ° Cleveland Auditorium 
OCTOBER 8-12, 1956 


€O Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-E Park Avenue, New York 17, N. Y. 














Fer more information, turn to Reader Service Card, Circle No. 408 
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Cross sections of extruded ; 
shapes show wide variety. 


thereby bringing the design an 
operating flexibility of the extry. 
sion process to materials that 
could not previously be extruded 

Hot extruded tool steel products : 1 
are limited in maximum size t 
sections that can be inscribed in a 
4-in. dia circle and are at least *, f 
sq in. in cross sectional area. Tub- ( 
ular products are available as well 
as shapes. Maximum product 
length in the unannealed condition 
is 40 ft and in the annealed condi J 
tion is 12 ft. Hot rolled tolerances 
are generally held. The hot work« 
extruded structure has been four 
to be similar to that of rolled ma 
terial. Little decarburization has 
been found. 


Porous Metal Sheet 
Made by Perforation 


The permeability in a new por- i 
ous metal sheet is controlled by 
distributed perforations. Called 
Varaperf, it is manufactured by 
BLC Porous Materials Co., Div. of 
Engineered Fabrications, Ine. 
1955 Lafayette St., Santa Clara, 
Calif. It is made in a range of 
permeability to cover all applica- 
tions of boundary layer control for 
high lift, drag reduction or trans- 
piration cooling. 

Flow capacity is predictable and 
reproducible as a result of precise 
control of hole size and patter. 
Perforation patterns can be tail- 
ored to meet any suction or injec 
tion flow distribution with either 
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FOR ALL 
HEAT-DEPENDENT 
OPERATIONS 








Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 


TEMPILSTIK° marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 





Also Available 
in Liquid and Pellet Form 
...Write Accessories Div. { 
For Sample Tempil® Pellets 

.. . State Temperatures of 
Interest—Please! 


CORPORATION 
132 WEST 22ND STREET 
NEW YORK 11, N.Y. 





“2° How Tempilstiks” 


are used 





@ TEMPILSTIKS® are temperature-sen- 
sitive crayons of calibrated melting 
ee There are some sixty-five-dif- 
erent TEMPILSTIKS® in the range 
from 113°F to 2000°F, each indicat- 
ing a specified temperature, within a 
tolerance of plus or minus 1% of its 
rating. 

The appropriate TEMPILSTIK® is 
selected and, for most applications, 
the work-piece is marked with it be- 
fore heat is applied. On subsequent 
heating the crayon-like mark of the 
TEMPILSTIK® melts as soon as its tem- 
perature rating is reached. 

The mark made by a TEMPILSTIK® 
may gradually change in color as heat- 
ing progresses. The change in color, or 
in color intensity, is never to be inter- 

reted as a temperature indication. 

he TEMPILSTIK® mark melts when its 
temperature rating is reached and only 
this change from the dry to the liquid 
condition is the significant tempera- 
ture signal. 

In some applications this simple 
method may not suffice because evapo- 
ration of the TEMPILSTIK® mark on 
prolonged heating, or its gradual ab- 
sorption by the surface at high tem- 
peratures, may leave too little residual 
substance for unambiguous observa- 
tion. In such cases stroking or touch- 
ing the work-piece with the TEMPIL- 
STIK® at regular intervals during the 
heating process is recommended, The 
TEMPILSTIK® will leave a dry mark at 
temperatures below its rating and a 
liquid streak when its temperature rat- 
ing has been reached or exceeded. If 
the workpiece is not accessible for ap- 
plying a TEMPILSTIK® during the heat- 
ing process, then TEMPILAQ®, or pos- 
sibly TEMPIL® PELLETS, should be 
used instead. : 

TEMPILSTIKS® will usually glide 
over unheated polished surfaces (like 
glass, polished stainless steel, etc.) 
without leaving an appreciable mark. 
Therefore, in applications that involve 
smooth or polished surfaces TEMPIL- 
STIKS° should be used by touching or 
stroking the workpiece periodically 
during the heating process, as previ- 
ously described, because a liquid streak 
will be made on contact as soon as the 
specified temperature is reached. 

here it is necessary to mark a smooth 
work piece surface prior to heating, 
TEMPILAQ® should be used. 

A hot radiating surface will appear 
‘telatively dark under intense illumina- 


tion From an external source, and this 
fact can be utilized to improve recogni- 
tion of the temperature signal against 
a red-hot background. The use of 
TEMPIL® PELLETS Of TEMPILAQ® in- 
stead of TEMPILSTIKS® will further 
improve visibility under these condi- 
tions. 

On rapidly moving objects, like 
magnesium or aluminum sheet during 
spinning operations, it is impossible to 
see whether the applied TEMPILSTIK® 
leaves a dry or melted mark. However, 
with a little experience operators 
quickly learn to sense the smooth glid- 
ing of a TEMPILSTIK® over a surface 
which is hot enough to melt it on con- 
tact, as contrasted to the frictional 
drag on a cooler surface. If the top 
of the TEMPILSTIK® is brought in con- 
tact with the moving metal surface for 
a brief moment at a time, and with 
light pressure only, the heat contribu- 
tion of friction is trivial enough to be 
ignored. 

The above described ‘‘sensing tech- 
nique’ may also be employed on hot 
radiating surfaces where the bright 
background makes it difficult to dis- 
tinguish whether or not the TEMPIL- 
STIK® mark had melted. 

An appropriate series of TEMPIL- 
STIK® marks, applied to the work- 
piece or surface under investigation 
before heating begins, will provide a 
record of the maximum temperature 
attained during a process or operation. 
Subsequent examination will show 
that all TEMPILSTIK® marks up to a 
certain temperature rating had melted, 
while those of a higher rating had not. 
The maximum attained temperature 
must consequently lie somewhere in 
the interval between the highest 
melted and the lowest unmelted TEM- 
PILSTIK® rating. 

The temperature distribution and 
isothermal boundaries of surfaces such 
as furnace walls, melting ladles, ce- 
ment kilns, etc., can be established by 
using an appropriately chosen series 
of TEMPILSTIKS® to draw a pattern of 
lines (parallel, concentric, radial, etc.) 
on the area under investigation. The 
heat conduction along a surface can 
be effectively studied by the progres- 
sive melting of suitably chosen TEM- 
PILSTIK® lines. Caution must be exer- 
cised not to permit thé mark made 
with one TEMPILSTIK® rating to cross 
or overlap the mark of a dissimilar 
TEMPILSTIK®, as such a mixing of dif- 
ferent TEMPILSTIK® marks would de- 
stroy their accuracy. 

TEMPIL® products will give good 
results in induction heating and in 
ionized air, as well as in the presence 
of static electricity about electrical 
equipment, where electrical means of 
measuring temperatures often func- 
tion erratically. 


Visit us at Booth 116 Sept. 17-21 Instrument-Automation Exhibit——N, Y. Coliseum 
Visit us at Booth 929 Oct. 8-12 National Metal Congress—Cleveland 
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Atlas provides a complete corro- 
sion service from on - the - spot 
technical advice through engi- 
neering design to complete con- 
struction facilities to carry the 
job from beginning to end. 


When you install pickling tanks, you have a right to expect 
them to deliver service in full measure. You can't get it if 
these units are the cause of lost production due to down time 
for repair of corrosion damage. 


Pickling tanks of Atlas construction reduce down time to a 
minimum, because Atlas cements, coatings and linings are de- 
signed to handle the rugged abuse of modern pickling. 


For a quarter century Atlas has been producing Corrosion- 
Resistant materials of construction for industry-wide use in 
combatting corrosion. Atlas, with the advance of technical 
knowledge, has developed new materials and improved exist- 
ing products to keep pace with the increasing use of strong 
pickling agents and higher processing temperatures. 


Now Atlas can offer the most complete line of quality corro- 
sion-proof materials available. Your pickling tanks will be- 
come a permanent asset when you make sure that ATLAS COR- 


ROSION-PROOF CEMENTS, COATINGS, and LININGS are 
specified. 


Write for your copy of 
Atlas Bulletin CC#3 contain- 
ing informative data on the 
complete Atlas fine. 


LA 
MINERAL 


MERTZTOWN, PENNSYLVANIA 
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Porous sheet of high strength me. 
als is readily formed to contour, 


uniform or gradient pressure-drop 
characteristics. Varaperf isclaime; 
to be nonclogging in practic) 
operation. 

Porous sheets can be made from 
aluminum or other high strength 
metals. They are readily formed 
to contour. Made in sizes and gages 
for aircraft, missile and laboratory 
use, Varaperf is easily attached by 
conventional methods. 


Low Toxic Hardeners 
for Epoxy Tooling 


Two new water repellent hari- 
eners of low toxicity for use with 
Epocast epoxy tooling plastics are 
available from Furane Plastics, 
Inc., 4516 Brazil St., Los Angeles 
39. Both hardeners were found 
to be nondermatitic when tested 
by the patch test method on male 
and female personnel for a two 
week period. 

Hardener 946 has a pot life of 
10 to 15 min at ambient room 
temperature. Hardener 986, ur- 
der the same conditions, has 4 
pot life of 25 to 30 min. 


Recent Cleaners, 
Finishing Materials 


An improved cold cleaner, 4! 
electrolytic salt for cleaning gray 
iron castings, and a new alkaline 
barrel finishing compound aré 
among recent developments. Thes¢ 
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DOW’S CLINICAL APPROACH 
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_ PLUG ASSIST vacuum forming containers 
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Increased flexibility in forming offers designers opportunities 
to make important new uses of plastic sheet 


This improved fabrication method for 
polystyrene sheet products, developed 
by The Dow Chemical Company and 
called the plug assist technique, opens 
new horizons for the progressive 
designer, With more uniform wall 
thickness and more even distribution 
of material in deep-drawn, vacuum- 
formed parts, plastic sheet applications 
are increased many times. The added 
flexibility in design is made possible 
by a force plug which pre-forms the 
heated sheet in the cavity prior to 
drawing the vacuum. 


Thorqugh plastiatrics research is con- 
|!nuously directed toward practical 


solutions such as demanded for the 
problem in forming sheet. Shearing 
or scoring is prevented by the slight 
air pressure produced between the 
sheet and the cavity until the plug 
stops traveling and the vacuum is 
drawn. The process has been thor- 
oughly tested and appears to lend 
itself to high-speed automatic form- 
ing operations. 


The plug assist method is only one 
of many contributions made by Dow 
Plastiatrics to every phase of formu- 
lation, design and molding for the 
plastics’ industry. 


<> 
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TO HEALTHY PLASTICS APPLICATION 


“PLUG ASSIST” TECHNIQUE 
OFFERS NEW ADVANTAGES IN VACUUM FORMING 





SHEET AVAILABLE FROM MANY 
EXTRUDERS 


In 1952, Dow introduced a method for 
extrusion of Styron® plastic high- 
impact sheet. Today, more than thirty 
extruders offer high-quality, uniform 
sheet products based on Styron plastic 
materials. Their names, and the names 
of qualified fabricators, will be gladly 
furnished by our nearest Dow Sales 
Office. 


TECHNICAL LITERATURE OFFERED 


Several technical bulletins are avail- 
able at no cost for more detailed 
information on Styron high-impact 
plastic sheet for vacuum forming, 
pressure forming, stamping and em- 
bossing. Whatever your problem you 
may consult Dow with assurance of 
prompt, confidential help and advice. 
Write, on your letterhead, to THE 
DOW CHEMICAL COMPANY, Midland, 
Mich.—Plastics Sales Dept. PL 435H. 





AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 


STYRON 666 

STYRON 065 (Extrusion) 
sTYRON 688 (Easy Flow) 
sTYRON 89 (Easy Flow) 


HIGH IMPACT 


styRON475 
STYRON429 (Extrusion) 
STYRON777 (Medium Impact) 
styRoN 440 (Heat Resistant) 
STYRON480 (Extra High 
Impact) 

HEAT RESISTANT 
sTYRON 683 
styRON700 














you can depend on DOW PLASTICS 
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“Wrought from the finest 
. materials in the world” 


CONTINENTAL MARK II 








Example: SICON Heat Resistant Finish 


this 
@ The basis for the selection of SICON was 


ICON- 
cherry-red temperature test in which the S 
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coated fl . 
haust, was subjected to 1000°F.., 


severe than would be encountered Pa on 
operating conditions. SICON did not cn 
yp . 


but fully retained its color and gloss. 












@ Only the finest in materials are good enough for the magnificent 
Continental Mark II. SICON not only resists high temperatures 
on the flexible hose connection—where the movable segments 
would quickly chip ordinary finishes—but also retains its rich color 
and gloss to assure fine appearance. 

Wherever there is high temperature, wherever product appearance 
is as important as protection you need the tough film adhesion of 
SICON. You can specify SICON in black, aluminum—even in 
smart decorative colors. Write for SICON literature... today. 


— is on 
The Original Silicone Heat Resistant Finish 


iM! P LAND Iidushial Finishes. @%. Waukegan, Ill Dept. 1-1 


ENAMELS + 









SYNTHETICS * LACQUERS * VARNISHES 
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1. Nonflammable solvent 

A nontoxic, nonflammable 9). 
vent is claimed to clean, dezrease 
and rustproof all metal surfaces 
safely and effectively in one oper. 
ation. Called Immunol, it is avail. 
able from Harry Miller Corp., 4t}, 
and Bristol St., Philadelphia 49. 

Mixed with hot or cold tap 
water, it is said to be superior to 
carbon tetrachloride, trichlorethy. 
lene, kerosene, mineral spirits and 
gasoline. The solvent can be used 
in vapor degreasing units, for 
improving alkali cleaners, as a 
rust preventive, for the final rinse 
after plating and for tumbling 
operations. 


2. Wax remover 

A prepaint cleaner for remoy- 
ing wax and silicones on automo- 
bile bodies before repainting has 
been developed by Permacel Tape 
Corp., New Brunswick, N.J. Desig- 
nated Permacel 340 Bite, it cleans 
by dissolving oil, grease, gummy 
substances, wax and silicones. At 
the same time the prepaint cleaner 
microscopically etches the surface 
so the new paint will bond prop- 
erly. 

3. Alkaline cleaner 

A nonflammable, alkaline mate- 
rial for the removal of rust, paint 
and primer in one dip and rinse 
operation has been developed by 
Turco Products, Inc., 6135 §. Cen- 
tral Ave., Los Angeles 1. Called 
Turco Alkaline Rust Remover, the 
powdered compound is said to 
eliminate many steps required for 
rust and paint removal by con- 
ventional methods. 

An aqueous solution of the com- 
pound is claimed to remove light 
rust in less than 1 min. Heavy 
rust and multiple paint layers 
usually require 10 to 20 min im- 
mersion. Red oxide primer, baked 
lacquer, acid-proof paint and 
asphalt finishes also yield to the 
remover. It contains no cyanide 
compounds and will not affect 
dimensional tolerances or cause 
hydrogen embrittlement. It re- 
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A rich, lustrous and, above 
finest 2, 3. thefts: Sharon Stainless Steel. 
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AS A DEPENDABLE SOURCE FOR 
MAGNESIUM PARTS AND PRODUCTS 


Whether you plan the development of a new product, or are seeking 
ways to further improve existing ones, you will be interested in the 
many new avenues which are open to the design engineer who includes 
magnesium in his basic planning. 

Magline Inc.—one of America’s leaders in magnesium—has pre- 
pared a descriptive new bulletin, expressly outlining for designers 
and engineers, the company’s services as a reliable, experienced source 
for magnesium castings, fabrication and complete production. Spe- 
cialists in magnesium exclusively, Magline’s background and experi- 
ence will serve you well in three important ways: (1) Objectively 
searching out ways to improve your product through the application 
of magnesium; (2) Assisting in the design and development phases; 
(3) Producing the required parts and components in any quantity, to 
your exact specifications. May we send you a copy of Bulletin No. 50. 









fabrication facilities for foundry facilities for 








e Forming e Deep Drawing e Sand Castings 

e Machining e Polishing e Die Castings 

e Welding e Finishing e Permanent Molds 

e Stamping e Stress Relieving 

e Spinning e Assembly Design and Engineering 


Services Available 





e Impact Extruding 


om en oF ~ r f 
OMS ois 2 3 


WRITE TODAY FoR BULLETIN NO. 50. MAGLINE, INC., BOX 419, PINCONNING, MICHIGAN. 
CANADIAN FACTORY: MAGLINE OF CANADA, LIMITED, RENFREW, ONTARIO. 
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eae STARR SR CE RIE et is OER BE: 


quires no neutralizatior 
pressure rinse. 
4. Urethane stripper 

A noncorrosive solvent ty, 
stripper has been developed to rp. 
move polyurethane reaction proj. 
ucts from ferrous and nonferroy 
metals. Called Isothane polyur. 
thane stripper, it is availab} 
from Surface Chemicals, Inc., 10)5 
Liberty Ave., Pittsburgh 22. 4 
simple solvent wash after strip. 
ping will give recoatable surfaces 
It may be applied by dip, flow 
coat, brush or spray. 
5. Cold cleaner 

A cold cleaner that removes ql] 
types of soil including cosmoline 
rustproofing compounds has beep 
developed by Klem Chemicals, Inc, 
14401 Lanson Ave., Dearborn, 
Mich. The one-package product, 
called Klem Kleaner No. 258, is 
made ready to use simply by add. 
ing 114 to 3 oz to a gallon of 
water. Parts cleaned with it are 
reported to remain free of rust 
for three to four months. Foan- 
ing, a major problem with many 
cold cleaners, is claimed to be con- 
trolled. 
6. Molten salt cleaner 

A salt for electrolytic cleaning 
of gray iron castings is available 
from Hooker Electrochemical Co. 
Box 344, Niagara Falls, N. Y 
Called Virgo Electrolytic Salt, it 
contains an additive that leaves 
gray iron castings and related 
materials free of sand, scale, 
graphite and other surface im- 
purities. The salt is compatible 
with other known salts and cal 
be added directly to electrolytic 
baths. It is used in cleaning proc 
esses involving a molten bath 
operated in the 900 F range, fol- 
lowed by a cold water quench and 
a hot rinse. 
7. Barrel finishing compound 

An alkaline material for barrel 
deburring of small parts is avail- 
able from Oakite Products, /n¢. 
182H Rector St., New York 6. 
The compound combines a (ine, 
fast cutting abrasive with sur/ace 
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sheet of BAKELITE Brand 
pact Styrene, formed to fit 





y add- ParKER Jotters, holds 
lon of se ball-point = firmly in 
it are package and on display. 
f rust as formed by Janesville 


per Box Co., Janesville, 











Foam. ., from sheets extruded by 
many dwest Plastic Products, 
e CON- icago, Ill. 
aning 
Lilable . ° 
1c, "Vacuum-formed impact styrene sheets provide 
m Y 
lt, it i . e * 
eaves 1 9 
=F WEE VOUT OWN TCKCL WttHGe 
scale, 
» im- 
itible 
| om This tray has grooves vacuum-formed to ance, accurately formed details. 
lytic such a precise fit that they hold each pen Vacuum-forming is growing fast be- 
proc- firmly in place. It keeps the pens safe in _ cause of its speed and economy. BAKELITE 
bath shipment. And for display, the tray is Impact Styrene is ideally suited to this B 
fol- quickly slipped into the display case. The —_ process because it can be extruded into ¢ @ 
and pens stay neatly in order. The sheet of sheets that keep their gloss and tough- 
BakeLiTe Brand Impact Styrene—white, _ ness after forming. The products that re- 
4 smooth, and easy to clean—sets off the _ sult have excellent impact resistance plus GS AKE LITE | 
oe colored pen barrels. good finish. Their color range is practi- eget: | 
. The variety of products vacuum- cally unlimited. | 
vail- formed from extruded sheets of BAKELITE You can investigate the possibilities of PLASTICS | 
ne. Brand Impact Styrene ranges from the | vacuum-forming BaKELiTe Impact Sty- | 
«6. small trays illustrated to large refrigera- © rene for your own product with the aid | 
ine, tor door liners. They all possess the same of qualified Bakelite Company technical 
“ace ad\ antages—toughness, excellent appear- representatives. Write Dept. SU-108. 
44? 


BAKELITE COMPAN Y, A Division of Union Carbide and Carbon Corporation [qq 30 East 42nd Street, New York 17, N. Y¥- 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Baxe ire and the Trefoil Symbol are registered trade-marks of UCC 
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Here’s what Bakekote is 


Bakekote is the Nickeloid family trademark for a revolutionary new 
baked synthetic protective coating for Nickeloid pre-finished metals, in 
copper and brass finishes. It contains one of the newest thermosetting 
resins with film properties far superior to regular lacquer and most other 
synthetics on the market: maximum gloss, hardness, adhesion, flexibility, 
chemical resistance, abrasion resistance. The clear Bakekote film is 
applied to Nickeloid Metals by spray or pressure, then baked and cured 
(not just air-dried) with intense heat. There is no comparable product 
on the market today. 


RIGIDLY TESTED and PROVEN 

















Flexibility Excellent Adherence No Peeling 
A stamped pan, severely A canister lid, stamped without Seamed canister bodies are 
drawn shows no evidence of a draw ring, has perfect adher- formed with no lifting or 
lifting or cracking. ence even on the wrinkled flange. peeling of the Bakekote film. 





where you can use Bakekote 





Beact™ 
eo. 3 ” A tough, adherent, elastic film, Bakekote coated 
‘apne metal can be drawn, press formed, stamped, roll 
oes Jae formed and seamed with no fear that the coating 
will peel, crack or flake. It’s the ideal protected cop- 
per or brass finish for door hardware, switch plates, 
knob inlays, light fixtures, bezel plates, housewares. 
Greater Salt Spray Resistance Write for Details 


Actual photo of results from 48 hr. 
salt spray test on pre-plated Cop- 
per Steel shows Bakekote (right) NICKELOID METALS 
provides 80% to 90% better re- 
sistance than regular lacquer SINCE 1898 
finish (left). 









AMERICAN NICKELOID COMPANY 
PERU 6, ILLINOIS 
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Brexvignive 


active agents that keep the | 
bright and sharp. Called Qaki, 
FM 183, it is used in ¢ necent 
tions of 1 to 5 oz per gal of Water. 
The compound is designed for q.. 
burring stamped or machine 
parts, grinding off sharp edges 
and removing tarnish, rust ani 
heat scale. It also improves gyr. 
face finish. 

8. Chrome sealers for zinc 

Two chrome sealers for im. 
proving the appearance and pro. 
tection of zinc die castings with. 
out plating are made by Conver. 
sion Chemical Corp., Rockville, 
Conn. They are Kenvert No. 50 
and No. 51. According to the man- 
ufacturer, Kenvert No. 50 insures 
bright, clear finishes and protects 
against corrosion. It also resists 
fingerprinting and staining. By 
varying the cycle or concentration 
of the solution, a bright iridescent 
or a golden brown color can be 
produced. 

Kenvert 51 is recommended 
when a greenish gray to olive drab 
film is desired. This coating can 
be produced in a highly stable 
bath that is uniformly reproduc- 
ible. Kenvert No. 51 offers good 
corrosion protection and, like No. 
50, is a good base for paint. 


rs 
ra- 


Styrene Rubber 
Properties Improved 


Uniformity, processing and 
color have been improved in three 
styrene rubbers developed by the 
Chemical Div., Goodyear Tire & 
Rubber Co., Akron 16, Ohio. Two 
of the rubbers, Pliofiex 1773 and 
1778, are new. The third rubber, 
Plioflex 1006, a hot, nonextended 
styrene, is now lighter in color. 

Plioflex 1773 is a cold oil master- 
batch with 25 parts naphthenic oil. 
Plioflex 1778, also a cold oil mas- 
terbatch, contains 37.5 parts 
naphthenic oil. 

All three elastomers have 1102- 
staining, nondiscoloring proper 
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Economizer diaphragm (shown in red) functions automatically to control 
the correct amount of fuel for the fuel-air mixture. Du Pont “Fairprene 
diaphragm resists aging—remains sensitive even in the presence of 
gasoline vapors at engine operating temperatures. 











Secondary throttle diaphragm (shown in red) regulates fuel on the four- 
borrel carburetor. This diaphragm must be sensitive and resist permanent 
set and drift. Dependable performance of Du Pont “Fairprene” helps 

















The acceleration pump diaphragm (shown in red) prevents backfiring 
or slowdown during sudden acceleration. Diaphragm must withstand 
severe flexing in the presence of gasoline vapor. “Fairprene” with- 
stands this service with no flex cracking or deterioration. 


For maximum efficiency Holley carburetors ore diaphragm- rather than 
piston-operated. Precise control under severe operating conditions is 


explain the successful operation of the Holley carburetor. 





assured by use of diaphragms of Du Pont “Fairprene.” 





Designers at Holley Carburetor Co. find... 
Diaphragms of Du Pont “Fairprene”” assure 





lasting resistance to fuel and flex cracking 


DU PONT INDUSTRIAL 
COATED FABRICS 


COATING MEDIUMS 


Neoprene «+ Buna-N « Silicone «* Polyacrylate 
Chlorosulfonated Polyethylene «+ Tetrafluoroethylene 
Butyl « Acrylic «+ Polyamide 
Polyethylene «+ Polysulfide 
SUBSTRATES 

Fabrics Felts or Non-Woven 
Cotton - Nylon “Dacron” * “Teflon” Felts 
“Orlon*** Asbestos . Glass Wool Felts 
Metal . Rayon . “Teflon’’*** 


Also elastomer sheet stocks without 
fabric inserts and cements 


= ucron”’ is Du Pont’s registered trademark for its polyester fiber 
7 lon” is Du Pont’s registered trademark for its acrylic fiber 
~leflon” is Du Pont’s trademark for its tetrafluoroethylene fiber 


QU PONT 


REG. u. 5. pat. OFF 


BETTER THINGS FOR BETTER LIVING:.. THROUGH CHEMISTRY 


Holley Carburetor Company must have reliable performance from 
their diaphragm-operated carburetors. That’s why they specified 
Du Pont ‘“‘Fairprene’’ coated fabrics for the diaphragm parts. Holley 
requirements for diaphragms of “‘Fairprene’’ were sensitivity, resist- 
ance to gasoline and fuel additives, flex resistance and long life. 
Du Pont “‘Fairprene’’ proved to be just right for the job. 

This is just one application in which Du Pont “‘Fairprene”’ has proved 
its effectiveness. Used in diaphragms, gaskets, washers, packings, in- 
sulating pads, sealing tape or tarpaulins, ““Fairprene’’ shows excep- 
tional resistance to deterioration. Oils, greases, solvents, chemicals, 
abrasion and flexing in extremes of temperatures from -60°F . to 200°F. 
do not affect its performance or reduce its long life. It may pay you to 
investigate possible uses of Du Pont “‘Fairprene’’ coated fabrics in 
your product. For more information and technical data on uses of 
Du Pont “Fairprene’’ fill out and mail the coupon. It’s free—mail 
the coupon today. 
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I E. I. du Pont de Nemours & Co. (Inc.) | 
| Fabrics Division, Dept. MM69, Wilmington 98, Delaware ! 
| Please send me your bulletin on technical data and uses of Du Pont | 
| **Fairprene”’ coated fabrics. | 
| Name Position | 
| Company | 
| Address | 
| City State 
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ARWOOD Investment Casting may 
be the answer to your design problems when ferrous or non- 
ferrous parts or components must be of intricate shape and 


unusual contour, of metals difficult or impossible to machine. 


Problems like configuration, alloy selection, tolerances, sur- 
face finish and inspection standards affect production cost 
and performance. Choose wisely .. . Choose ARWOOD for 


design assistance and production efficiency. 


For complete information on Precision Investment Casting. 


write TODAY. 








ARWOOD PRECISION CASTING CORP. 
317 West 44th Street, New York 36, N. Y. 


PLANTS: Brooklyn, N. Y.—Groton, Conn.—Tilton, N. H.—Los Angeles, Calif. 
‘*PIONEERS IN INVESTMENT CASTING" 
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OTH ER , 


ties that make them suitable for 
application in white sidewal] tires 
wringer rolls, shoe soles and heel, 
They may also be used in a variety 
of other products such as floor tile 
sporting goods and toys 


Epoxy Laminate 
for Printed Circuits 


An epoxy laminate intended prj. 
marily for electrical and electronic 
purposes has been developed by 
National Vulcanized Fibre Co, 
1056 Beech St., Wilmington 99 
Del. This glass reinforced epoxy 
material is identified as Grade ¢. 
10-865 and is similar to National's 
Grade G-10-860. 

The material, which meets MII- 
P-18177, has a_ low dissipation 
factor and high bond strength, 
Due to low water absorption, it 
has high insulation resistance and 
low dimensional stability. 

The epoxy laminate is made in 
sheet sizes of 39 x 47 in. with 


PROPERTIES OF G-10-865 





Flexural Strength (flatwise), psi 
Cut lengthwise, % in. thk 
Cut crosswise, % in. thk 


Impact Strength, (edgewise, cond. 
E-48 /50) ft-Ib /in. 
Cut lengthwise, % in. thk 
Cut crosswise, % in. thk 


Water Absorption (cond. E-1 /105, 
D-24 23, Y% in. thk), % 
Bond Strength 
(cond. A, % in. thk). Ib 
Dissipation Factor, (1 mc, 
cond. A, % in. thk) 
Dielectric Constant (1 me, cond. A) 
Dielectric Strength 
(parallel to laminations 
cond. A, Ag in. thk), kv 


Dielectric Strength 

(perpendicular to laminations in oil, 

cond. A, Ye in. thk), v /mil 810 
Arc Resistance 

(cond. A), sec I 


Insulation Resistance (cond. A), 
megohms 1,000,000 
Volume Resistance (cond. C-96 /35 /90), 
megohm-cm 58,500,000 
Surface Resistance (cond. C-96 /35 /90), 
megohms 900,000 
Density LB 


a—7 
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APPLIANCE SEAL .. . insures absolute 
physical seal — permanent bonding to inserts 





VERSATILE 
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BRUSH HOLDER STUD .. . maintains correct 
gapping under extreme conditions 









Vi. AA \\ ’ AAA ‘ 
‘ .\, \\\ tS \ > 


ee ~e Pane 


COIL FORM . . . achieves dependable 
high speed, high frequency performance 


SPUR GEAR . . . matching thermal expansion 


eliminates distortion and corona 







































Look what Ransburg Electrostatic Spray 
painting is doing in this eastern job shop, 
the Del-Val Finishers Division of J. W. Rex 


Company, Lansdale, Pa. 


As ajob shop, Del-Val handles a variety 





of work each month, painting hundreds of 
thousands of pieces and parts of various 
sizes and shapes. 


The versatility and flexibility of Ransburg 
Electro-Spray makes it ideal for their varied 
painting requirements. Here's a typical 
example. Del-Val recently completed a con- 
tract for a Philadelphia manufacturer of 
barbecue trays with these results: 


CUT IN PAINT COSTS, with improved, 
more uniform, and higher quality finish. 


*eeeeseeneee#ee 
. 
. 


eeeeeaoevoee eo eeeaeeeeeeeeeeeeeeeeeeeeneneeeaneeeeneaeeeneanee eee ees 


The job—flat sheet steel, 11” x 19"—enamel coated to withstand a 90 bend with ° 
sharp radius. Full coat one side; mist coat/other. 





- 


‘WITH RANSBURG ELECTRO-SPRAY : BY FORMER HAND SPRAY: | 


*ee « 


Output, 375 panels per hour with 3 Output, 250 panels per hour with 4 


* men men : 
° per panel : per panel . 
. Laborand overhead ..... .06 : Laborandoverhead ...... 12 
Paint &leasecost....... 017 EE I 044 
: TOTAL COST ...... .077 weeeeooer...... 164 








. 
. . . 
. . 
. . 
ceereeeer ee eeereeeeeereeereeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeee 


Want to know what Ransburg Electro-Spray can do for you in YOUR finishing 
department? Write for our new No. 2 Process brochure. It tells the WHAT & 
HOW of electrostatic spray painting, and with numerous production-line 
examples, shows how other manufacturers are cutting finishing costs... in- 
creasing production, and improving the quality of their work with Ransburg 
equipment. Too, we have available now a new movie, “The Big Attraction,” a 
27-minute sound and color film on electrostatic spray painting. 


A ae a 


indianapolis 7, indiana 
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OTHER 
NEW MATERIA 
PRODUCT 


EO Ct 


thicknesses from 1/32 to yy 
‘2 i 










Standard finish is a se Sloss anj 
standard color is natura] (ligh 
t is supplied asa Stand 
ard laminate or with copper {oj 
on one or both sides for Printed 
circuits. The material has high 
bond strength and good dip Solde 
resistance. 


brown). 


Electrodes, Solders, 
Fluxes for Joining 


Recent developments in joining 
materials include a paste typ 
brazing flux for high alloy steck 
rare metal solders and a new typ 
of iron powder welding electrode, 
1. Build-up electrode 

An electrode for building y 
carbon steel parts preliminary to 
hard-facing has been marketed by 
All-State Welding Alloys Co., 24°- 
55 Ferris Ave., White Plains, NY. 
Alloyed to resist plastic deforms 
tion upset and over-roll under 
severe working conditions, the lov 
cost electrode eliminates spalling 
of expensive overlay alloys. 

Called Roll Matrix, it is inher 
ently wear resistant but it is not 
classed as a hard-surfacing rod. 
A.c. or d.c. deposits from the ele 
trode exhibit 30 Rockwell C haré- 
ness and cannot be machined 0 
forged unless preheated to 400 ! 
or red heat. 

The electrode is used as the first 
step in retreading carbon sted 
parts that have become excessively 
worn, e.g., tractor track rollers, 
sprockets, idlers, churn drill bits 
mixer blades, bearing journals, 
steel mill rod ends and wobbles. 
Steels containing 0.85 to 0.90% 
carbon, including those alloyed 
with chromium, nickel, moly! 
denum, etc., can be rebuilt. Recom- 
mended practice is to rebuild 
where not more than 14 in. thick 
ness of hardfacing materia! is t 
quired. Roll Matrix is made in cort 
diameters of Y%, 5/32, 3/16 and 
Y, in, (continued on 7 170) 
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Remarkable (PLASTISOL 


because 
it’s made 
Bess. 4 
Firestone 


_ Supplies the plastisol 
resin only...does not make 
pounds or finished products. 


Firestone Plastics Company 





it's an 





So versatile is plastisol (Exon 654 in the 
Firestone line of vinyl resins) that its uses 
are spreading rapidly throughout industry. 

All kinds of products are being made better 
to sell better, with the benefits of plastisol 
compounds made with Exon 654. 

Look at the picture above—plastisol at work! 
Slush molded of Exon 654, the doll acquires 
a natural look and feel, a washable skin. The 
supermarket wagon is dipcoated with Exon 
654 so moisture can’t rust it. Exon 654 plasti- 
sol coating makes the handbag fabric more 


durable, colorful, fashionable. Greases can’t 
affect the Exon 654-coated dish drainer. 











tigen 


..improves so many products 


industry itself! 


Even the car itself! It can actually cost less 
because plastisol reduced production costs! 
Assembly lines now use grappling hooks to 
lift the chassis because abrasion-proof plasti- 
sol coatings on the hooks prevent marring or 
scratching the car surface. And the car's bat- 
tery and other parts were made in a plant 
that coated its tanks with Exon 654 so that 
acids wouldn't corrode them. 

This remarkable plastisol, Exon 654, is just 
one of the many resins in industry’ most 
complete line of versatile vinyls. It is another 
reason why industry looks to Firestone Exon 
for engineered answers to its needs. 


VERSATILE VINYL RESINS 


engineered answers to industry's needs 


For complete information or technical service on the entire line of Exon resins, call or write today: 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS CO., DEPT. 63-M, POTTSTOWN, PA. © A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 
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Felt 


i has the Guts 


SWAP. Bays 


No doubt about it — Felt by Felters is ‘‘teased"’ into just 
the right fiber arrangement for extra resiliency and long 


weor. 


It does not crumble under pressure or deteriorate under 
continuous operation. Has predictable permanent set, is 


~ “espirater 
eee, i 


FELT IN USE... Felt is widely used as filtering 
medium, from the respirator use shown here to 
filtering out impurities in oil and similar fivids. 
Felters Felt comes in variety of densities, has high 
absorption and is an effective, low-cost seal 
against dust and dirt. 


Ge te Ca, Eprrify 


FELT 





FES-28 ; Manufacturers of Felt and Felt Products 





not adversely affected by age, 
water, oil, gasoline or acid in 
normal concentrations. It can be 
used with glass, wood, metal or 
plastics and treated chemically to 
meet technical and industrial re- 
quirements. 


Free Design Book 
Find out about al! the ways felt can 
help you in product design. Com- 
plete data in handy form, even to 
selection and ordering of right 
grades. It's yours for the asking. 
Send for it today: The Felters 
Company, 220 South Street, Boston 
11, Mass. 


ELTERS 


Represented in All Principal Cities 


For more information, turn to Reader Service Card, Circle No. 543 
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Paste lux is applied to a stainle, 
part before brazing. 


2. Paste brazing flux 

A new paste type brazing fi 
permits high temperature brazing 
of stainless and other high alloy 
steels. Called Nicrobraz Flux, jt 
is made by Stainless Processing 
Div., Wall Colmonoy Corp., 19345 
John R St., Detroit 3, Mich. 

The flux is claimed to provid 
better joints on stainless steed, 
permit high temperature brazing 
with an oxyacetylene torch witb. 
out special atmospheres, permit | 
use of less expensive atmosphere 
in furnace brazing, and allow the 
brazing of titanium- or aluminun- 
bearing stainless alloys in hydro- 
gen atmospheres. 

The flux has a melting point be ; 
low 1200 F and is recommended @& 
for brazing applications between 
1600 and 2200 F. Its cleaning 
properties enable it to dissolve 0 
remove chromium, aluminum and 
titanium oxides from. stainless 
steels. 

3. Rare metal solders 

Solder microforms containing 
rare metal elements ranging in 
purity from 99.9 to 99.999-+- are 
made by Anchor Metal Co., In. 
244 Boerum St., Brooklyn 6, N. Y. 
They are designed to meet the 
need for near absolute purity i 
solders used to join parts of tral- 
sistors, diodes and other semicor- 
ductors. 

The solder microforms are avail 
able in indium, gallium, selenium. 
tellurium, gold, platinum, silver, 
aluminum, arsenic, antimony, bis 
muth, cadmium, copper, tin, 20 

and lead. They can also be ob- 

tained in a wide selection of 

“doped” alloys such as indiut 
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Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


for more current per circuit... more power per dollar 


Anaconda specifies Enjay Butyl insulation for high-voltage cables be- 
cause this rubber has incredible resistance to ozone. Surpassing the in- 
dustry’s standard three-hour specification test, Enjay Butyl insulation 
used by Anaconda showed no injury after 72 hours of ozone concentration 
tests—24 times longer than specification requirements. Other rubbers 
would deteriorate and crack in a fraction of this time. 

With the help of Enjay Butyl, millions of feet of Anaconda’s cable 
now in use deliver more current per circuit, more power per dollar. 

Perhaps your product, too, can be improved with versatile Enjay 
Butyl. It comes in non-staining grades for white and light-colored parts, 
offers excellent electrical properties, low price and immediate availability. 
For full information, contact the Enjay Company. Complete laboratory 3 U T Yy L 
facilities and technical assistance are at your service. 


Enjay Buty] is the super-durable rubber 


Ensay) Pioneer in Petrochemicals with outstanding resistance to aging « 

abrasion « tear « chipping « cracking 

ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. ozone and corona « chemicals « gases 
Other offices: Akron * Boston + Chicago + Los Angeles + Tulsa « heat « cold « sunlight + moisture. 
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gallium, indium-gold, in 


Im 

. gold-gallium, gold-antimom 
| Strong on cost saving tin-arsenic. Almost any i... 
| / 2 ; ‘ _" . > ‘ 4 
| features pies and strong combination can be made to satis;, 
| —'sd\ : : design requirements. 
| on physical properties 4. All-position electrode 


An all-position electrode for », 
or d.c. operation produces litt 
spatter even with amperage Ww 
higher than normal for this typ, 


Malleable iron castings simplify 
design and production, improve 


appearance of finished product. electrode. Made by Hobart Bro; 

Co., Hobart Square, Troy, Ohio, ; 

Malleable foundries are helping manufacturers of innumerable | is called Hobart 212 and is recon. 

| products to solve parts problems with this versatile material. | mended for use where fit up i 


poor. The weld deposit is uniform, 
smooth and convex in shape. 
5. lron powder electrode 

An iron powder electrode has 
been designed to meet the pro. 
posed AWS classification E6014 
Known as Airco Easyarc 14, it js 
available from Air Reduction Sales 
Co., Div. of Air Reduction Co. 
Inc., 60 E. 42nd St., New York 17 
It has no tendency to flat-top and 
its smooth beads and easy slay 
removal make it applicable for 

| horizontal fillets. 

Easyarc 14 operates well on low 
open circuit voltage, especially 
with a.c. transformers of the farm 
welder type. It is used in vertical 
down welding of sheet metal and 
ornamental iron and all types of 
mild steel fabrication. 


| Examples multiply daily — a wide range of shapes, sizes and 
weights. Standard and pearlitic malleable castings offer broad 
opportunities for simplifying design, reducing weight, increasing 
strength and lowering production costs. Here are two recent in- 
teresting examples: 









Shifter fork, formerly 3 pieces, pro- 
duced in one pearlitic malleable iron 
casting at a cost reduction of 442%. 





6. Spooled wire 

A nickel-aluminum bronze elec- 
trode in spooled form has been de- 
veloped for welding nickel-alumi- 
num bronze cast ship propellers 
Hoist housing, once built up of 6 and turbine runners. Used with 
pieces, now made in standard mal- the inert-gas consumable electrode 
leable iron. Cost — 31.7% lower. process, it is made by Ampco 


Metal, Inc., 1745 South 38th St. 





Malleable iron, in use for over 130 years, has many remarlcable Milwaukee 46, Wis. 
properties. It will pay you to consult your nearest malleable Called Ampco-Trode 46, it pro- 
foundry, or write to this Society for information. duces a deposit of high ultimate 





tensile strength, yield strength 
and ductility. The material is said 
to resist corrosion, erosion and 
cavitation - pitting better tha 
manganese bronzes _ previously 
used for turbine runners and larg¢ 
ship propellers. 
7. Low hydrogen electrode 
Low hydrogen, iron powder 
1800 Union Commerce Building Cleveland 14, Ohio electrodes claimed to have /es§ 
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A new lift for your product, new products for your markets 





One-step manufacturing 


with heat-sealed vinyl foam 


w For a wide range of products, you can combine 
virtually all manufacturing operations into a single 
processing step by using vinyl foam and new heat- 
sealing methods. 


Vinyl foam heat-seals to itself, to wnyl film, to 
coated fabrics, Saran, and many other synthetic 
or natural fabrics. The heat-sealing—in one operation 

can form, mold, and permanently bond together 
several component parts. You can eliminate produc- 
tion steps such as shaping, sewing, and gluing... 
and you can use a “‘tear-seal’’ die to eliminate 
preliminary cutting and the final trim finishing. 
Vinyl foam can give you: 





ew Built-in cushioning 

m Wear and abrasion resistance 

w Unlimited choice of colors 

mw Resistance to soaps, oils, acids, alkalis 


gw Fire resistance 


Three-piece lounging slipper is fabricated in one processing operation 
































Start with vinyl film top, vinyl foam insole, 
embossed vinyl film outersole. 




















Shape, mold, and permanently bond com- The “tear-seal” die allows the slipper 
ponent parts in a “tear-seal” die with a to be removed by simple hand-tearing. 


single heat-sealing operation. 


MONSANTO 





You can also fabricate vinyl foam by 
die-cutting, splitting, skiving, molding, 
stitching, hot-wire shaping or forming. 
Monsanto manufactures plasticizers 
and vinyl resins for vinyl foam... 
but does not produce or distribute the 
finished formulations. For sources of 
vinyl foam sheets or slabs, write 
MONSANTO CHEMICAL COM- 
PANY, Organic Chemicals Division, 











Where Creative Chemistry Works WondersforYou Department 1D-4 St. Louis 1, Mo. 
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How Aluminux etching process prevents 


ROCK-HARD SCALE 


in your etching tanks 














IDENTICAL ALUMINUM EXTRUSIONS are 
placed in equal-strength solutions of 
Diversey Aluminux (left) and an ordi- 
nary etchant (right). 








ALUMINUM HAS NOW BEEN DISSOLVED IN BOTH SOLUTIONS, but look at the difference! 
In the Aluminux solution at left, the dissolved aluminum has been held in solution 
with no trace of precipitate. But, in the ordinary etchant at right, the solution is 
cloudy with a heavy precipitate. This precipitate is aluminum oxide, the deposit that 
builds up as rock-hard scale inside your etching tanks. 


WHAT SCALE IS COSTING YOU 


Any way you look at it, the time- 
consuming job of hacking away at 
scale inside aluminum etching tanks 
is a terrible waste. It means down-time 
and lost production, wear and tear on 
equipment, non-productive use of ex- 
pensive labor (and probably at over- 
time rates). Scale runs up costs in other 
ways too, such as cutting down effi- 
ciency of heating coils and adhering to 
work in process. 


The serious problem of scale and 
sludge in etching tanks has been suc- 
cessfully eliminated by the Diversey 
Aluminux process. As these photos 
show, Aluminux contains a chemical 
agent that holds dissolved aluminum 
in solution, instead of depositing it on 
tank walls and heating coils in the form 
of sludge. and scale. In a 1500 gallon 
tank, for instance, Aluminux holds up 
to 1,000 lbs. of dissolved aluminum in 
solution . . . a potential one ton of scale 
that would otherwise have to be chipped off! 


SUPERIOR FINISH 
AND FASTER ETCH RATE 


The production-line performance of 
Aluminux during the past few years 
has proved its remarkable advantages. 
These include: (1) Far less frequent 
dumping . . . solutions last up to 4 
times longer with no scale build-up, 
(2) superior, even, diffused satin-finish 
and cleaner work, (3) faster rate of etch 
and increased production, (4) lower 
maintenance costs... tanks are simply 
hosed out when re-charging, (5) pre- 
cision control of degree of etch. 

For more facts about the exceptional 
savings other manufacturers are get- 
ting with Aluminux, ask your nearby 
Diversey D-Man. You'll find him an 
experienced, dependable consultant on 
your metal finishing problems. 

For an interesting illustrated bro- 
chure on the Aluminux process, write 
today to Metal Industries Department, 
The Diversey Corporation, 1820 Roscoe 
Street, Chicago 13, Illinois. 


For more information, turn to Reader Service Card, Circle No. 490 


MATERIALS & METHODS 


174 « 








susceptibility to moisture Pick-yp 
have been developed. Designat, 
Murex Speedex HTS, these ele. 
trodes of the E7016 type are maq. 
by Metal & Thermit Corp., 100 5. 
42nd St., New York 17. Said } 
deposit more pounds of weld met] 
per hour than conventional ele. 
trodes, they are used for all-posi. 
tion welding of hard-to-welj 
steels. The deposits are easily cop. 
trolled and the slag is light and 
friable. 
8. Rosin core solder 

An activated rosin flux that re. 
moves tough surface oxides from 
most metals is available in the 
new metal solder made by Anchor 
Metal Co., Inc., 244 Boerum St. 
Brooklyn 6. Noncorrosive and 
nonconductive, the rosin core flux 
meets Federal Specification QQS- 
571B. The solder is claimed to be 
suitable for copper, brass, nickel 
plate, cadmium plate, German sil- 
ver and other metals that previ- 
ously required a corrosive acid 
flux. 


Pipe Insulation Uses 
Fiberglass, Aluminum 


A lightweight low pressure pipe 
insulation that utilizes glass fibers 
and aluminum foil has been ai- 
nounced by Owens-Corning Fiber- 
glas Corp., Toledo 1, Ohio. Covered 
by a white universal jacket, it is 
used on cold, hot water and low 
pressure steam lines. The product 
contains %-in. thickness of fine 
fibered Fiberglas insulation and 4 
jacket of heavy, bleached creped 
Kraft paper laminated to alumi- 
num foil. 

The aluminum foil provides a0 
efficient vapor barrier and the 
glass fibers are inorganic and 
dimensionally stable. The insula- 
tion will not rot or shrink. Its con- 
ductivity value averages 0.24 Btu 
per hr per sq ft per in. at 75 F. 
The product is designed for use a! 
50 to 250 F. : 

(more New Materials on p 177) 
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Nickel Undercoating 
tor Rhodium Plate 


A nickel plating process has 
been developed by Sel-Rex Prec- 
ious Metals, Inc., 229 Main St., 
Belleville 9, N. J. Used with Sel- 
Rex Bright Rhodium, it is said to 
produce a hard ductile, compres- 
sively stressed nickel undercoating 
for rhodium. 

Known as Lectro-Nic, the coat- 
ing counteracts rhodium electro- 
plate’s inherent tendency to crack 
and peel. It is said to eliminate 
the peeling and curling common 
in printed circuits and other pre- 
cision components that have been 
plated with ordinary tensile- 
stressed metals. It is also claimed 
to offer greater wear resistance 
and a more tenacious bond than is 
possible by conventional means. 


Liquid Neoprene Paint 
Has Good Shelf Life 


Du Pont’s neoprene provides 
high resistance to many organic 
and inorganic chemicals. Now this 
synthetic rubber material is avail- 
able in a liquid form for brushing 


| or spraying without the usual 


shelf-life limitations. 

Designated Rubber-Coat Liquid 
Neoprene, it is supplied by Wilbur 
& Williams Co., 180 Lincoln St., 
Boston 35, Mass., in black, red, 
light gray and aluminum. As a 
protective coating against acids, 
caustics and solvents, it can be 
applied on structural sheet shapes, 
pipes and irregular areas. Among 
other applications, it can be used 
for nonslip handles on tools or to 
patch and repair canvas belting 
and rubber hose. 


Glass Fiber Mats 


(iass fiber reinforcements are 
now made by Famceo, Inc., Louis- 
Vil’ 8, Ky., a subsidiary of Amer- 
lc. Air Filter Co., Inc. The re- 
llioreing mat, surfacing, and 


for more information, Circle No. 361 








INCREASED PERFORMANCE 


bs Hal COST REDUCTION 
o on vital hay baler part! 





Thanks to “o VASE 
Pre-Alloyed STEEL POWDER 


On this exacting agricultural machinery 
application*, the strength and toughness 
of VASCO Pre-Alloyed Steel Powders 
show to typical advantage. The powdered 
metal part (right) is a clutch dog that 
actuates the hay baling knotting mech- 
anism, withstanding very high impact 
loads. 

When engaged, the clutch dog drives 
the knotter from standstill to 70 rpm—a 
sudden impact repeated as often as six 
times per minute. 

In accelerated wear tests, dogs made of 
VASCO 4630-A Steel Powder ran over 
110,000 engagements with no sign of wear! Add to this a cost saving of 
34% on the manufactured item, and you have still another example of a 
tough parts problem solved by VASCO high-strength steel powders. 


Vasco Pre-Alloyed Steel Powders 


Precise metallurgical control insures that each particle of pre-alloyed 
VASCO steel powder has the same analysis as the entire melt. This alloying 
by melting means that high tensile strength and other special properties 
can easily be developed by simple heat treatment. Standard pre-alloyed 
powders available from stock are AISI 304 and 316 Stainless, and 4630-A 
Alloy Steel. Other compositions are available for special requirements. Write. 


*Name of manufacturer on request 


Vanadium-Alloys Steel Company 


Latrobe, Pennsylvania 


SUBSIDIARIES: Colonial Steel Co. * Anchor Drawn Steel Co. * Pittsburgh Tool Steel Wire Co. 
Vanadium-Alloys Steel Canada Limited * Vanadium-Alloys Steel Societa Italiana Per Azioni 





For more information, turn to Reader Service Card, Circle No. 473 
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FRAMICAST 


HAS CHANGED 
DESIGN CONCEPTS... 


. . » IN AIRCRAFT BRAKE SYSTEMS 


When aircraft landing speeds became 
too fast for braking systems of light 
alloys, CERAMICAST made it pos- 
sible to produce backing plates in 
cast steel that will stand the stresses 
and high temperatures placed on the 
landing gear of today’s super bomb- 
ers and fighters when they ‘‘touch 
down.”’ Backing plate designs of six 
major U.S. aircraft have now been 
converted from light alloys to the cast 
steel of Lebanon’s CERAMICAST 


process. 


IN JET ENGINE COMPONENTS 


This jet removal track for the Chance 
Vought FS8U-1 Crusader was orig- 
inally designed as a machined part, 
which made quantity production ex- 
cessively expensive. Now produced 
by Lebanon’s CERAMICAST proc- 
ess in cast steel, the part retains the 
desirable characteristics of the orig- 
inal, at a considerable cost saving. 


. . IN THE BOTTLING INDUSTRY 


To produce the surface smoothness 
and close tolerances of this bottling 
cap guide, engineers at Pneumatic 
Scale Co. specified CERAMICAST. 
The thin metal sections and accu- 
rately recessed pockets are signifi- 
cant advantages of Lebanon’s new 
casting process. 


IN AIRCRAFT FUEL SYSTEMS 


The unique advantages of the 
CERAMICAST process are illus- 
trated in this jet engine fuel valve. 
Practically impossible to produce as 
a sand casting, this component is 


easily adaptable to CERAMICAST. 


decorating mat are made of 


tinuous glass fibers m« ead 
th Vari- 
ous resins. The decorative mat i, 
supplied with a starch bind 
is made with striking designs 
woven into the mat itself. The 
surfacing mat is white and x 
claimed to be uniform, wrinkle. 
free and easy to work. 


interwoven and bonded 


er and 


New O-Ring Compound 


A synthetic rubber compound 
designated 47-731, that meets ro. 
quirements of AMS-7271 is avail. 
able from Rubber Products Diy, 
Parker Appliance Co., 17325 fy. 
clid Ave., Cleveland 12, Ohio. 0. 
rings molded of this fuel resistant 
compound are suitable for —65 F 
service. 


Heat Resistant Leather 


A new process has resulted ina 
heat resistant leather. Called In- 
suleather, it does not become 
brittle and resists shrinking when 
subjected to intense heat. Accor¢- 
ing to the manufacturer, Jazco, 
Inc., Sturtevant, Wis., tests have 
proved that Insuleather will re 
main pliable when subjected to 
1000 F for 30 sec. Shrinkage ur- 
der these conditions is held t 
about 10%. The leather retains no 
heat and can be handled immedi- 
ately. 


Carbon Base Compound 
for High Temperatures 


An inert material suitable for 
operating temperatures up to 3000 


OUR SERVICE TO YOU F has been developed for use it 


afin project sn — ten in re! form, brazing fixtures and heat > 

may provide quality and cost advantages. ss 2 Grade 

Let our engineers discuss the process with you and its applica- Jigs. Called Sur-Braze ‘on De 

bility to your problems. Write for complete descriptions and M300, it is made by Technion 

applications of the CERAMICAST process. sign & Mfg. Co., 262-72 Mott St. 
* CERAMICAST is a registered trademark New York 12 ‘ 


LEBANON STEEL FOUNDRY 


113 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 


For more information, turn to Reader Service Card, Circle No. 500 
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This new grade of Sur-Braz, a 
carbon base compound, will with- 
stand extremely high temper 


For more information, Circle No. 570 ? 








Mast of 
ma) | + SHELBY SEAMLESS TUBING 


th vari. : - (USS STAINLESS STEEL) 


oof a provides high strength and 


=3 6) corrosion resistance for coaxial antenna 


und 


npound, —. . The Type 3006 Coaxial Colinear Antenna*, 
vets re. ME consisting of three half-wave vertical dipoles 
S avail. cn arranged colinearly and operating on a fre- 
ay .. quency range of 152-176 MC, is especially 
suitable for patrol car broadcasting. The 
oe : hes three vertically arranged dipoles exhibit a 
a. > gain of 5 to 6 db over a standard single 
dipole, and produce a low angle of radiation 

with equal radiation in all directions. 

This 1314-foot, 40-pound antenna is sup- 
ported by a mast made of Shelby Seamless 
her > Tubing (USS Stainless Steel) running 
ed ina e aes ly through its center. In addition to possessing 
led In- . Ce the tensile strength to withstand 100-mile- 
recome Le per-hour winds, this stainless supporting 
¥ when ‘ie mast has high corrosion resistance—will not 
ecord- a. flake from oxidation and cause short circuits. 
Jaxco, t@ In such critical applications where su- 
' have : perior strength, uniformity, dimensional ac- 
a ad | ‘ . curacy and corrosion resistance are needed, 
:. Poa Shelby Seamless Tubing of USS Stainless 
sld to 3 Steel is consistently chosen to meet the re- 
alg quirements. Shelby Seamless Tubing, avail- 
medi- able in a wide range of diameters, wall 

thicknesses, various shapes and steel anal- 

yses, is produced to exacting standards by 

oe the world’s largest manufacturer of tubular 

und _ steel products. If you wish, our engineers 

a S will make a study of your requirements, and 

es ee . | will help you apply Shelby Seamless Steel 
7 eos Tubing to your specifications. 











*Name of manufacturer on request. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


: © SHELBY SEAMLESS MECHANICAL TUBING 
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PRECISION METALSMITHS’ 
INVESTMENT CASTINGS... 


are being used in the power plants, 
gyro- and servo-mechanisms, and 

On various other types of equipment. 
Production orders may run into 
thousands of pieces or as few as desired. 


Parts that must resist the terrific 
temperatures encountered are being 
cast in the excellent heat-resistant 
alloys like Hastelloy, Stellite and 
Inconel. Ferrous and non-ferrous alloys 
are investment cast in shapes too 
costly to fabricate by other 
manufacturing methods. 


As a result of using this process for 
producing a part, the fabrication 
process is simplified and sizable cost 
savings are made. In contrast with 
assemblies, greater uniformity and 
dependability are often obtained with 
investment Castings. 

By taking advantage of our prototype 
service, the product designer can give 
free rein to his imagination. To get 
the most out of your designs and profit 
by our extensive experience on these 
missile programs, ask our engineers 
to review them while they’re still in 
the planning stage. 

Write for our ‘Prototype Literature”. 
Precision Metalsmiths, Inc., 1077 
E. 200th Street, Cleveland 17, Ohio. 


See us in Booth 1830 
at the Metal Show 


pour yourself an assembly with 


PRECISION METALSMITHS »: 


INVESTMENT CASTINGS 


180 « 





For more information, turn to Reader Service Card, Circle No. 567 
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OTHER 
NEW MATERIALS 
PRODUCTS 


Rise Rank OR RRM w cre nee 


Bll 
tures and thermal shocks and wy 
not react with fluxes or brayi,, 


alloys. [It can be mille drilled 
turned and threaded, and go lends 
itself to short runs or long-yy, 
work. It is available in royng 
up to 3% in. dia and 6 in. long 
and in custom fabricated shapes 


Silver Plate Has 
Mirror Bright Finish 


A bright silver plating proces 
has been introduced by Sel-Re 
Precious Metals, Inc., 229 Main 
St., Belleville 9, N. J. Called th 
Silvrex process, it is claimed t 
give a mirror bright finish di. 
rectly from the bath through 
complete range from flash to extra 
heavy deposits. 

The deposits are ductile ani 
have a Brinell hardness of 135. 
The process operates at room ten- 
perature and is noncritical and 
economical. It can be used in a 
wide range of current densities 
from 10 to 40 amp per sq fi 
Throwing power is good. 


Lacquer for Butyrate 


A lacquer for coating and dec- 
orating butyrate has been devel 
oped by Schwartz Chemical (Co. 
Inc., 326 W. 70th St., New York 
23. Called Rez-N-Lac “B,” it fea- 
tures permanent adhesion and low 
flammability. Nontoxic and com- 
pletely waterproof, the lacquer 
cannot be scratched off and will 
not flake or craze. It is applied by 
brush or spray. 


Coated Nylon Fabric 
in Greater Widths 


Neoprene-coated nylon fabric 's 
offered in widths of 138 and | 4410. 
by C. R. Daniels, Inc., Daniels, Md. 
These widths allow the fabric to 
be used in a single, seamless piect 
in such applications as mac! inery 
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At this stage, #¢113 is just a number. If all proceeds 
as planned, it will shortly acquire a name — the name of 
Driver-Harris’s newest special-purpose alloy . . . made, as 
always, to meet the needs of a specific manufacturer. 


When someone asks us for an alloy we do not have, 
we try to make it. Usually we succeed. To date we have 
succeeded 112 times, Many of our long line of electrical, 
electronic, and heat-resistant alloys — Nichrome*, Ni- 
chrome* V, Advance*, Karma*, Manganin, Nilvar*, and 


3 


the rest — are today famous names in industry the world 
over. And each of these was originally custom-made... 
produced exactly to the specifications of someone who 
needed it. 


Are you in need of an alloy with special properties, 
not yet available? Put your specifications in our hands. 
You will gain the benefit of the 57 years of experience 
which has developed the largest variety of alloys ever 
made by any one company. 

*T.M. Reg. U. S. Pat. Off. 


ys Driwver-Harris HARRISON, NEW JERSEY 


COMPANY 


-HES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco + In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


For more information, turn to Reader Service Card, Circle No. 531 


SEPTEMBER, 1956 + 181 





















FE ry Pan’s 
HEATER 






what can our phenolics help YOU do better? 


@ Many a trail leading to manufacturing short cuts and better product service 
is being blazed with Durez phenolics—the¢ basic engineering plastics. One of 
recent note resulted in this Fe pan with its electric unit molded right into the 
metal casting during the shell molding operation. Casting the metal in 

shells bonded with Durez resins, this manufacturer 
reduced assembly and machining operations, saved 
on labor costs, and practically eliminated spoilage. 
Then he finished offa superior product with a beau- 
tiful jet-black, heat-resistant handle, legs, and cover 
knob molded of Durez phenolic plastic. 


Durez phenolic resins or molding compounds, or 
both, could help you solve design or production 
problems that no other material can do so well. 
Talk with your molder ... or call on our tech- 
nical field men. 





IF YOU ARE interested in casting by the shell mold process 
ask for our “Guide to Shell Molding”. If you are interested in formed plastic parts, 
ask for “Facts on Phenolics”. 


DUREZ PLasSTics pivision [')'L43) 


CHEMICALS 


HOOKER ELECTROCHEMICAL COMPANY PLASTICS 
1409 Waick Road, North Tonawanda, N. Y. 





For more information, turn to Reader Service Card, Circle No. 525 
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OTHER 
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PRODUCTS 





an 


covers, tarpaulins, vat covers. Dar. 
titioning curtains, windbreakers 
portable repair sheds and cock Dit 
and engine covers. This reduces 
fabrication cost and eliminates th. 
possibility of leakage or Seepage, 
The material is made in 16-, 
weight, the lightest weight recom. 
mended by the company for oy. 
side use. 


O-Ring Lubricant 


A lubricant that extends the 
service life of synthetic rubber 
O-rings has been announced by 
Rubber Products Div., Parker Ap 
pliance Co., 17325 Euclid Ave. 
Cleveland 12, Ohio. 

The grease is applied to both 
the O-ring and the metal surfaces 
over which the O-ring must slide. 
The material is especially recom- 
mended for low pressure pnev- 
matic and vacuum systems. 


Hot Wire Insulation 


A new thermocouple wire insv- 
lation is said to offer improved re- 
sistance to abrasion, solvent and 
acid resistance at temperatures 
up to 600 F. It is suitable for con- 
tinuous operation up to 900 F in 
dry atmospheres. The insulation 
is made by Revere Corp. of Amer- 
ica, Wallingford, Conn. Wire util- 
izing the insulation, built to meet 
specifications MIL-W-5845, 5846 


~ and 5908, is available in various 


gage sizes to thermocouple and 
lead wire accuracy. 





Gray Iron Castings 
Coming in October 


This 16-page Manual presents 
the basic, up-to-date data needed 
for intelligent selection and de 
sign of gray cast iron—one of 
the least expensive and most 
serviceable materials availabl« to 
the engineer. 












































a hole here means work... 


rucible Steel Company of America 








a hole here saves work 


Crucible Hollow Tool Steel Bars take 
much of the work out of making ring-shaped 
steel parts, or tools with a center hole. The hole’s 
already there. You save expensive drilling, 
boring, cutting-off and rough-facing operations 
. . . you reduce machine time and scrap losses. 

You can now get Crucible Hollow Tool Steel 
Bars in any of the famous Crucible tool steel 
grades, in virtually any I.D. and O.D. combina- 
tion. And you can get immediate delivery from 
stock of the five most useful grades — KETOS 
oil-hardening . . . SANDERSON water-harden- 
ing... AIRDI 150 high-carbon, high-chromium 
.. . AIRKOOL air-hardening ... NU DIE V 
hot-work tool steels. 

Your Crucible representative can quickly 
show you how Crucible Hollow Tool Steel Bars 
will save you work and money. Crucible Steel 
Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


For more information, turn to Reader Service Card, Circle No. 487 
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a « . . loys 
highest quality plastic extrusions - 
eral 
ver’ 
increase the sales appeal of your products. Pe 
e 
They practically pay for themselves through tha 
increased quality and improved appearance. loy: 
r 
You save time and trouble in processing ft 
and assembly without cost increase. \ 
ing 

K SH Extrusions are consistently uniform in color, size 

and shape. They pass your most rigid standards. 

We have prepared a comprehensive properties chart for P 


your wall or desk. May we send it to you? 


KSH PLASTICS... .you design the shape... we extrude i! 4 


Ae 
pe 
ex 
KSH PLASTICS, INC. « HIGH RIDGE, MO. be 
| CHICAGO, ILL. « MILWAUKEE, WIS. * INDIANAPOUIS, IND. Un 
| DAYTON, OHIO + ATLANTA, GA. « GRAND RAPIDS, MICH. 
ST. LOUIS, MO. « RED » N.S. 
SALES OFFICES BANK, N. J. * BOSTON, MASS. 


For more information, turn to Reader Service Card, Circle No. 459 
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hist of recent hooks and re ports. 


This month 


> Cost of vacuum investment castings 


> Phosphate coatings lower metal temperatures 


» Fire resistance of electrical laminates 


> Wax cuts polyethylene’s permeability 





Economics of Vacuum Investment Castings 


=H The investment process is the 
only major casting method that 
ean be used without basic revi- 
sions for the production of vac- 
uum castings of iron, nickel and 
eobalt alloys. At a recent meeting 
of the Investment Casting Insti- 
tute, F. Kenneth Iverson of Can- 
non-Muskegon Corp. discussed the 
economics of vacuum investment 
casting and the reasons why pro- 
ducers of investment castings 
should consider installing the nec- 
essary equipment modifications. 

Because vacuum melted high 
temperature alloys have proved 
superior to air melted alloys, the 
major consumers of high tempera- 
ture investment castings are re- 
placing present cast materials 
with vacuum melted wrought al- 
loys. Based on preliminary tests 
and the fact that cast alloys gen- 
erally outperform the wrought 
version of the same alloy in high 
temperature service, however, 
there is good reason to believe 
that vacuum investment cast al- 
loys can have equal or better 
properties than vacuum melted 
wrought alloys. 

Whether or not investment cast- 
ing in vacuum is economically 


HOW AIR, ARGON AND VACUUM INVESTMENT CASTINGS COMPARE IN COST 


























High Alloy Material Low Alloy Material 
~ Item 

Vacuum Vacuum 

Air | Argon | Remelt| Air | Argon | Remelt 

Mold Cost* $35.00 | $35.00 | $35.00 | $28.00 | $28.00 | $28.00 

Metal Cost per Mold> 16: 40.00 | 40.00 3.20 | 27.20 | 27.20 

Melting Cost per Mold 2.60 5.20 9.70 2.60 5.20 9.70 

Cleaning, Cutoff, Inspection 18.00 | 18.00; 18.00 8.00 8.00 8.00 

Total Cost 71.60 | 98.20 | 102.70 | 4180 | 6840) 72.9 

Minus Metal Returns 6.24 6.24 6.24) 55 55 55 

Net Cost 65.36 | 91.96 | 96.46) 41.25 | 67.85 | 72.35 

Plus Margine 19.61 | 27.59 | 28.94 8275 | 13. 14.47 

Selling Price per Mold 84.97 | 119.55 | 125.40 | 49.50 | 81.42 | 86.82 

Selling. Price of Casting? 15.17 | 21.36) 22.39 7.28 | 11.97 | 12.77 
Increase in Price over Air Melting — 40.3%) 47.7%) — 64.4%) 75.3% 























*Based on 4-lb casting, 8 castings per mold. 


>Based on 50% yield not including rejects and a vacuum metal cost that is $3.00 per lb over com- 


parable air melted alloys. 


*80% for high alloy materials and 20% for low alloy materials. 
Allowing 30% rejects for high alloy castings and 15% rejects for low alloy castings. 
Note: All figures include depreciation and overhead. Initial cost of vacuum furnace capable of 


pouring 10 flasks per hr: $60,000. 


practical becomes a major consid- 
eration. What must be the selling 
price of the castings? The accom- 
panying table, presented by Mr. 


Iverson, gives a good indication 
of the premium that users of 
vacuum cast alloys can expect to 
pay. 


Phosphate Coatings Protect Flame-Exposed Parts 


Tests recently completed by the 
National Advisory Committee for 
Aeronauties indicate that the tem- 
perature of certain metal parts 
exposed to hydrocarbon flames can 
be reduced through the applica- 
‘\on of a phosphate coating. Ac- 


cording to a technical report pre- 
pared by G. C. Fryburg, N. H. 
Katz and S. L. Simon of the NA- 
CA Lewis Flight Propulsion Lab- 
oratory in Cleveland, the lower 
operating temperatures are be- 
lieved to result from the high 


emittance of the phosphate coat- 
ing. The coating may be used on 
the outside surface of engine com- 
bustor cans or on other airplane 
components where maximum heat 
loss by radiation is desired. 
Tests were conducted with SAE 
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BRIDGEPORT BRASS COMPANY 


Copper ALLoY BULLETIN 
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Reporting new developments in copper-base alloys and metalworking methods. 
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Bridgeport Alloys 
Used for Heart of Transmitting Tubes 


Today’s rapid developments in radar 
and communications give increasing 
importance to the electron tube for 
generating and amplifying ultra-high 
and microwave frequencies for radar 
and communication systems. 

In manufacturing electron tubes, 
Eitel-McCullough, Inc. of San Bruno, 
California—a leading producer of trans- 
mitting tubes—faced several difficult 
problems. The primary problem was 
that vacuum tube production requires 
firing at extremely high temperatures 
in a hydrogen atmosphere. Under these 
conditions, ordinary copper becomes 
spongy and porous. Specifying Bridge- 
port Oxygen-Free copper provides the 
solution, 

Other major requirements for metals 
also exist. While the majority of elec- 
tron tube components are formed, 
many are machined to exact dimen- 


.@. BRIDGEPORT BRASS 


COMPANY @ BRIDGEPORT. CONNECTICUT 


sions from rod and tube. Eitel-McCul- 
lough requires a metal that can ‘be 
easily fabricated in deep-drawing, is a 
good electrical conductor and is adapt- 
able to plating. Here, too, Bridgeport 
alloys proved to be the solution. 

Bridgeport alloys are used because 
they can meet Eitel-McCullough’s ex- 
acting requirements in manufacturing 
and finished product performance, as 
well as providing consistently uniform 
composition. Bridgeport O.F.H.C. cop- 
per is used for many tube parts— 
anodes, support structures, coolers, 
cooler cores, drift tube sections, index 
sleeves and static sleeves. : 

Transmitting tubes are one of many 
products using Bridgeport Alloys for 
special applications. Your product, too, 
can use Bridgeport “job matched” al- 
loy. Call your nearest Bridgeport sales 
office today. ev 


The Importance of 
“4Machineability’ 


Low-cost, large-volume productioy 
depends on the “machineability” of th, 
metal used to do the job. In establish. 
ing the machineability ratings of alloys 
Bridgeport Metallurgists consider thes 
five factors the most important: speed 
of machining... tool life... finish. , ,a°. 
curacy...and power required. 

While copper and each of its alloys 
have individual characteristics, Bridge. 
port copper-base alloys have beep 
grouped into three broad machine. 
ability classifications: 


Free-Cutting Alloys 


Machineability rating 100% to 70%, 
All alloys in this group are leaded, and 
produce short, brittle chips. For ex. 
ample, most jobs that call for free-cut- 
ting brass rod can be entrusted to 
Bridgeport Ledrite #6 Standard, ma- 
chineability rating of 100%. Ledrite #6 
is easy to cut, gives longer tool life... 
products are smooth, clean-surfaced. 


Moderately Machineable Alloys 


Machineability rating 70% to 30%. 
This group covers some leaded refrac- 
tory alloys and some non-leaded 
brasses. Bridgeport Duronze III, a sili- 
con aluminum bronze, is also included 
in this classification. 


Difficult to Machine 


This group includes non-leaded cop- 
per, phosphor bronze, silicon bronze, 
nickel silver and commercial bronze. 
All produce long, tough, stringy chips. 

Finding the right metal or alloy, with 
the right machineability rating is 10 
chore—if you call Bridgeport. Close co- 
operation with our Technical Service 
Division has worked wonders for many 
fabricators—increasing quality and uni- 
formity, reducing waste, cost of labor 
and materials. Write or call your neat- 
est Bridgeport Sales Office for high- 
quality alloys, and for free expert 
advice in your metal selections. (1155) 


Mills at Bridgeport, Conn., ‘ 
Indianapolis, Ind., and Adrian, Mic. 
Sales Offices in Principal Cities-~ 
Conveniently Located Warehous:4 


For more information, corn to Reader Service Card, Circle No. 549 
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Fig 1—Temperatures of uncoated 
and phosphate-coated specimens of 
SAE 1020 mild steel in flame en- 


vironment. 


1020 mild steel and S-816 alloy 
(20 Cr, 20 Ni, 44 Co, 4 Mo, 4 W, 
4 Nb, 3 Fe and 0.4 C). The mild 
steel was coated with a manganese 
phosphate solution. Coatings con- 
sisted of mixed secondary and ter- 
tiary phosphates of iron and man- 
ganese. Because coating of the 
§-816 alloy could not be achieved 
with the solutions used for mild 
steel, a special anodizing method 
was developed. Specimens were 
cleaned in an alkali cleaner, then 
anodized in a very dilute solution 
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Fig 2—Temperature of uncoated 
and phosphate-coated specimens of 
S-816 alloy. 


of orthophosphoric acid (adjusted 
to a pH of 2.0) at a current den- 
sity of 150 milliamp per sq in. and 
with a large cylinder of AISI 347 
stainless steel as the cathode. 

As shown in Fig 1, uncoated 
specimens of mild steel attained 
a temperature of 1900 F. Because 
of the lack of oxidation of the 
steel by the flame gases, this 
temperature remained constant 
throughout the tests. Identical 
specimens provided with a phos- 
phate coating attained a temper- 
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Fig 3—How thickness of the phos- 
phate coating affects temperature of 


S-816 alloy. 


ature 200 F lower, or about 1700 F. 

Uncoated specimens of S-816 
alloy (Fig 2) reached a tempera- 
ture of 1900 F, but this tempera- 
ture dropped to 1750 F as a re- 
sult of oxidation of the specimen. 
Phosphated specimens attained a 
temperature about 100 F lower. 
This temperature was maintained 


even after 300 hr of flame expo- 
sure. The effectiveness of various 
thicknesses of the phosphate coat- 
ing in lowering specimen temper- 


ature is shown in Fig 8. 


Fillers Retard Burning of Electrical Laminates 


Several methods can be used to 
improve the generally poor fire 
resistance of electrical grade poly- 
ester laminates. Special fire re- 
sistant type laminates are usually 
either expensive or have physical 
or electrical properties inferior to 
those of general purpose lami- 
nates and so are used only where 
flame resistance is essential. In- 
corporating chlorine in the poly- 
ester molecule produces good 
flame resistance, but cost is in- 
creased and arc resistance lowered. 
Use of chlorinated hydrocarbons 
as fillers retards burning but 
lowers are resistance and de- 
creases elevated temperature sta- 
bility. 

Mineral fillers not only retard 
burning but also lower costs and 
generally improve mechanical 
Properties of laminates. Fillers, of 
course, only retard burning to the 
extent that they act as diluents 
0: the combustible components. 
Results of such use of inert fillers 


HOW FILLERS AFFECT ARC RESISTANCE AND DIELECTRIC STRENGTH 











Filler 
tanta men rey Reiss Arc Resistance Dielectric 
(ASTM), sec Strength, v/mil* 

Type | % % | Type | % at 
Chlorinated See ee a : 350 
Gen. Purpose 60.0 40.0 — | 0 70 496 
Chlorinated 33.3 33.3 B 33.3 15 350 
Gen. Purpose 38.3 33.3 B 28.4 125 350 
Chlorinated 41.9 33.3 A 24.8 134 436 
Chlorinated 35.3 33.3 A 31.4 161 433 
Gen. Purpose 38.3 33.3 4 28.4 173 173 























*Perpendicular to laminations, step by step. 


HOW FILLERS AFFECT FLAME RETARDANCE 
OF GLASS MAT LAMINATES (GENERAL PURPOSE POLYESTER) 























Composition, % 
Burning Rate®, in. /min 
Resin Glass Mat Filler 
60.0 40.0 0 1.20 
38.3 33.3 28.4 B> 0.674 
38.3 38.3 28.4 At 0.186 
*ASTM-D-635-44. bType of filler. See text. 
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HOW FILLERS AFFECT FLAME RETARDANCE 
OF GLASS MAT LAMINATES (CHLORINATED POLYESTER)* 





Composition, % 


Ignition | Burning 
Chlorinated Time, sec Time, sec> 
Resin Styrene Filler 
CERTIFIED FOR ITY, a : | 
QUALITY PERFORMANCE 47> 333 : nial 
... IN MANUFACTURING QoS 28.4 9.55 28.4 Be 





‘ 


... IN CONSUMER yey 30.8 | 10.3 | 24.8 Ac 


END-USE 


Only Enamelstrip 
gives you vinyl-to- 
metal laminated 
coils for use in high 
speed automated 
production .. . certi- 
fied for quality by 
the United States 
Testing Company. 

Enamelstrip laminates are produced 
under a special quality control process 
to achieve uniform quality, a high de- 
gree of adhesion, and greater efficiency 
in operation. Enamelstrip laminates 
may be pierced, blanked, drawn, formed, 
bent, or stamped from either the lamin- 
ated or the unlaminated side. (Where 
desired, the unlaminated side may also 
be pre-coated with a number of organic 
finishes. ) 

Laminates available include a wide 
variety of colors, embossings, prints in 
as many as four colors, and simulated 
metallic finishes. Coating gauges range 
from .004 to as heavy as the ultimate 
fabrication will permit (we will advise 
you). Base metal gauges range from 
008 to .032 for steel—.008 to .050 for 
aluminum. 


COATED COIL 


505 West 30th St., New York 1, N. Y. 
LOngacre 5-316] 


Inquire about our 
pre-coated metal coils...in a 


variety of organic finishes. 


For more information, Circle No. 416 











*All laminates contain 33.8% glass by weight. 
Tested by Fed Spec LP 406B Method 2023.1. 
°Type of filler. See text. 


were described by J. K. Allen of 
Westinghouse in the June issue 
of SPE Journal. 

Tests were carried out on glass 
mat-based laminates made in a 
small production mold using two 
fillers. Filler B was a mineral 
compound, predominantly calcium 
carbonate. Filler A was a finely 
divided inorganic compound of 
comparable specific gravity and 
slightly higher in price than 
Filler B. Both general purpose 
and chlorinated polyesters were 
used, with styrene acting both as 
the crosslinking agent and as a 
diluent to reduce viscosity and 
permit large amounts of fillers. 

The accompanying tables show 
the results of ASTM and Federal 
tests on burning rate, ignition 
time, arc resistance and dielectric 
strength of both general purpose 
and chlorinated samples. Lami- 
nates made with Filler A show 
several improvements over those 
containing Filler B. A laminate 


made with general purpose resin 
and containing 38.3 styrene, 333 
glass mat and 28.4% Filler A re. 
quired two 30-sec ignitions (AS- 
TM D635-44) to start burning. 
After ignition, it burned 5 to 10 
min with a weak but persistent 
flame and had an average burning 
rate of 0.186 in. per min. A simi- 
lar laminate with Filler B was 
consumed in one ignition after 
about 6 min, the burning rate 
being 0.674 in. per min. 

When Filler A was used in 
chlorinated polyester laminates, 
outstanding flame resistance was 
obtained. A laminate containing 
24.7% Filler A ignited in 176 sec 
and burned only 69 sec as com- 
pared to a 115-sec ignition time 
and 254-sec burn time for a com- 
parable laminate containing 28.4% 
Filler B. Filler A appeared to 
produce the greatest improvement 
in flame resistance with chlori- 
nated resins when a minimum of 
styrene was used. 


Corrosion of Cr-Ni-Mn Steels 


Corrosion properties of chrom- 
ium-nickel-manganese austenitic 
steels in the range of 15 to 21 
chromium, 2 to 6.5 nickel and 5 to 
17% manganese were discussed by 
W. G. Renshaw and R. A. Lula of 
Allegheny Ludlum Steel Corp. at 
the annual ASTM meeting. 

The influence of nickel is im- 
portant in these steels but varies 
with chromium content. In boil- 
ing nitric acid, improvement re- 
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sulting from increasing the nickel 
content is more pronounced at 
17% chromium than at the 20% 
chromium level. Nitric acid cor- 
rosion rates comparable with 
those of 18-8 can be obtained with 
a 20 chromium -6 nickel -8% 
manganese steel. This composi- 
tion also shows good resistance t0 
localized attack and to boiling 
50% lactic acid. 

Manganese can be varied from 


For more information, Circle No. 533? 
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YOU’LL DO BETTER 


with UNITCASTINGS! 


We make no special claims to produce miracles with cast steel. Like 
competitive foundries, problems are similar . . equipment may differ 
slightly . . it’s the end performance of’the casting that counts! 





A little extra surveillance in process pays off quality-wise. Customers 
receive better, cleaner castings . . meeting accepted specifications . . 
and end up with a lower finishing cost. Less scrap . . less re-work . . 
and less lost production time amounts to more than incidentals! 


Standard carbon and low alloy steel castings, up to 150,000 psi 
tensile . . whatever your requirements, specify Unitcastings! 


UNITCAST CORPORATION + Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 





Unitcast *::: 


a4 





For more information, turn to Reader Service Card, Circle No. 546 
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4 to 14% with no significant 
fect on corrosion resistance 4 
the other hand, increasing +}, 
chromium content improves ta 
rosion resistance. | 

Types 201 and 202 are equal t, 
types 301 and 302 in many nijj 
environments such as acetic, citric 
and phosphoric acids. For mop 
severe conditions or for localize; 
conditions, the 20 chromium « 
nickel -8% chromium compo. 
tion is comparable with type 304. 

The intergranular corrosion re. 
sistance of chromium-nickel-map. 
ganese steel is the same as that 
of chromium-nickel steels. Lower. 
ing the carbon content prevents 
intergranular corrosion resulting 
from short ‘sensitizing time peri- 
ods, a result similar to that 
achieved with type 304L. Carbo 
content seems to be less critical in 
the new grades than in the chron- 
ium-nickel steels; apparently the 
maximum carbon~content corre- 
sponding to the 0.03% maximum 
in the chromium-nickel grades is 
between 0.05 and 0.06%. 

Like the chromium-nickel steels 
chromium-nickel-manganese steel: 
are subject to stress corrosiol 
cracking. Resistance to stress cor- 
rosion does not appear to be a:- 
sociated with the chromium, 
nickel or manganese content pro- 
vided the structure is austenitic. 


New Method Simplifies 
Etching of Germanium 


An electrolytic method for etch- 
ing germanium is discussed by 
M. V. Sullivan and J. H. Eigler, 
of Bell Telephone Laboratories, i 
the February issue of the Journal 
of the Electrochemical Society. 

In processing semiconductor ma 
terials for transistor devices, the 
surface must be etched to remove 
both mechanical debris formed in 
cutting and shaping operations 
and chemical contamination it 
troduced during processing. I 
the past this etching has bee! 
done with corrosive chemicals 
such as hydrofluoric acid, nitr¢ 
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Four ? That’s right. Look closely, 
you'll notice this little golfer represents 
all four of the services available to 
designers from Sylvania’s Parts 
Division: (1) Custom-molded plastics; 
(2) Plated, clad and alloy wire; (3) Metal 
stampings; (4) Electronic components. 





Al of these parts were supplied in quantity 
to just one major manufacturer during the 
past year. On many of these items, Sylvania | 
representatives were called in for consultation 4 
before parts designs were finalized. Suggestions 
from an experienced parts producer can 
often reduce costs, increase efficiency, and 

» assure more uniform production in high 
volume items. 





Manufacturers who insist on the 
highest degree of quality and efficiency 
can find Sylvania’s 4-way service 
extremely helpful. For complete 
details write for the “‘Portfolio 
of 4-way Service to Designers.” 
Address Dept. J53S. 




























PARTS DIVISION 


Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 





¥ SYLVANI 








For more information, turn to Reader Service Card, Circle No. 580 
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Available Now!! 
Reprints of 


MATERIALS & METHODS| 





MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 35¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—30¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of an additional 
service offered by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the reasonable price of $4.00 per year. 
Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity 


...Wrought Phosphor Bronzes 
...-Carbon and Low Alloy Stee! Castings 
....Carburizing ef Steels 

...Malleable iron Castings 

....Woed and Wood-Base Materials 
....Surface Hardening of Steels and trons 
. «+ -Selecting Metal Cleaning Methods 

.... Engineering Ceppers ‘ 
... High-Strength, Low-Alloy Steels ....Wrought Aluminum Alloys 
... Sandwich Materials ..-Fabricated Metal Parts 
.--Rigid Polyvinyl Chioride Plastics ...- Pressure Sensitive Tapes 
... How Nuclear pemeten Affects Engineer- ....New Stainless Steels 


Ing Materla ...im @ Quality, Reduce Costs Through 
.. Clem Tolerance Casti Setter pre i Selection . 


. ngs 
soo’ tg oe of Metals ...Foam Plastics 
+ 


VY Quantity 


...-Finishes for Plastics 

....How to Select a Wrought Steel 

.... impact Extruded Parts 

....Finishes for Metal Products 

....Nodular or Ductile Cast Irons 

....Corrosion: How It Affects Materials 
Selection and Design 

... Industrial Textile Fibers 


|. .Electroplated Coatings 


Clad and Metals ....Materials for Nuclear Power Reactors— 
Brasses PRICE: 50¢ 

...-Silicones—Properties & Uses .... Selecting Materials for Electrical 

... Shor? Run Press Formed Parts Contacts 
SEED Sd cinecddbs ph dabehdihedbdech cckncddceescevedsbeadedbassbbces ee oe ae | re 
OI BR Meret cde c duck a cdc ch dvb ctscemenl fede) sbpabes dodo deesces ccciacssccdeseecdccbhnce deste 
I a eT a Ne ey ee ee ne a a ee 
SE sls cadets eck cacO Un ccsecénisboctucesesbessecooedseecnue ee ohn dh di amcnesansetetees 


Yes, I am a subscriber to MATERIALS & METHODS and would 
¢ to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the................... issue. 
Upon receipt of your invoice, I will pay $4.00 for a year’s supply. 
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acid, bromine or hydrogen perox. 
ide. Because of the corrosive na. 
ture of these chemicals, solder 
joints, lead wires and other por. 
tions of the device have had to 
be protected by masking them 
with an inert material, an opera. 
tion that must be done under a 
microscope by a skilled operator. 

With the new electrolytic tech. 
nique, the germanium is etched 
in a stream of 0.1% potassium 
hydroxide. By means of a special 
jig, etching ig restricted to the 
iunction area and masking is not 
required. 


Metal Forming 
Operations Studied 


Results of experimental and 
theoretical investigations of a 
number of metal forming and 
shaping operations are reported 
by W. Johnson, of the University 
of Sheffield (England), in the 
March issue of The Journal of the 
Institute of Metals (British). Op- 
erations studied include drawing 
and redrawing cylindrical shells, 
ironing, impact extrusion and 
coining. 

The deep drawing process was 
investigated to obtain informa- 
tion sufficiently reliable to permit 
the prediction of 1) press load 
required for a particular opera- 
tion, 2) stresses and strains in- 
duced in the sheet, and 3) degree 
of drawability of the material. 
Expressions derived theoretically 
were tested experimentally. Re 
sults showed that the mechanism 
of straining in the radial draw- 
ing region of a circular blank 
is thoroughly understood and 
strains can be predicted with con- 
fidence. Conditions over the punch 
head are not well understood and 
cannot be calculated readily. Lu- 
brication has an important effect 
on the success of the operation. 
With both flat and round head 
punches, highest drawing ratios 
are obtained with lubricant 4P- 
plied to the die side only while 
lubrication of the punch side only 
is as bad as using no lubricant. 

Investigations of redrawing 
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HARPER...a better source for STAINLESS 
and at no added cost 


Here are the reasons why stainless bolts, nuts, screws, 
washers and rivets by Harper will mean longer life, 
improved appearance to the equipment you make. 


e Stronger in tensile 

e Higher in yield strength 

e Higher in nickel content 

e More corrosion resistant 

e Engineered to highest standards 


You get all these Harper advantages at no added cost. 
Whether your order is large or small, it will be filled 
immediately from stock or promptly from the mill. 

Your Harper distributor has a wide range of highest 
quality stainless steel fastenings in stock. Call him 
today or write us for Catalog 26. 

Branch Offices in Principal Cities 
THE H. M. HARPER COMPANY 
8201 Lehigh Avenue, Morton Grove, III. 


Specialists in all corrosion-resistant fastenings 


Bolts « Nuts « Screws ¢ Rivets « Washers 


of Brass « Bronze « Monel « Aluminum « Stainless 


“HARPER 


For more information, turn to Reader Service Card, Circle No. 384 
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AUTOMATE YOUR METAL CLEANING! 


cat o» DETREX 


Eliminate slow and cost- 
ly manual handling and 
keep your metal clean- 
ing processes in step 
with production. 


Detrex Engineers have years 
of experience in the design 
and manufacture of quality 
automatic equipment .. . de- 
greasing — washing — phos- 
phate coating. Let this ex- 
perience provide you with 
modern, automatic metal 
cleaning built right into 
your conveyor lines. 


Also, Detrex Ultrasonic 
Soniclean Process has been 
incorporated into many con- 
tinuous production lines. 








Mail the coupon for complete 
information on Detrex equip- 
ment, or check your Sweet's 
Plant Engineering File. 


[] | am interested in automating my ___-degreasing ____ washing operation. 


(_] Please send literature on standard Detrex equipment. 


NAME 





COMPANY 





ADDRESS 





ZONE STATE 





Dept. A-602 
CHEMICAL INDUSTRIES, INC. 


BOX 501, DETROIT 32, MICHIGAN 


DEGREASERS e DEGREASING SOLVENTS e WASHERS e« ALKALI 
AND EMULSION CLEANERS * PHOSPHATE COATING PROCESSES 


For more information, turn to Reader Service Card, Circle No. 409 
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showed that the maximu com. 
bined drawing capacity over two 
stages is obtained by using the 
largest first stage blank possible 
Interstage annealing greatly jm. 
proves redrawing capacity byt 
tends to produce a redrawn cup 
of thicker walls and base ang 
consequently smaller depth from 
a given blank. 

Ironing, i.e., reducing the wall 
thickness of a cup by restricting 
the clearance between punch and 
die, has received little previous 
scientific study. This investiga. 
tion showed that 1) press load is 
not directly proportional to the 
reduction in cup-walli area, 2) the 
degree of ironing reduction that 
can be safely effected is limited 
by the magnitude of the load 
transmitted through the punch 
head, and 3) optimum ironing 
conditions exist when the lubrica- 
tion between die and cup is good 
and that between punch and cup 
is relatively poor. 

In impact extrusion, tests show 
that about 90% of the work ex- 
pended in achieving plastic de- 
formation reappears as heat, gen- 
erated in the immediate vicinity 
of the die orifice. Therefore, the 
more rapid the extrusion, the less 
time there is for the heat to dif- 
fuse from the deforming region 
to the undeformed regions. At 
slow extrusion speeds, there is a 
tendency toward “isothermal” ex- 
trusion, but at impact speeds the 
work rate is extremely high and 
extrusion is “adiabatic. 

Investigation of coining showed 
that an excess of lubricant tends 
to reduce the precision of the 
coining operation, but that the 
optimum amount of lubricant re- 
duces coining pressure appreci- 
ably. 


High Temperature 


Piezoelectric Ceramics 


Several lead oxide-based piez0- 
electric ceramics with excellent 
electromechanical properties and 
stability over a wide temperature 
range have been developed by the 


For more information, Circle No. 380 » 
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ag’ dispersions... a touch does so much! 


‘Aquadag’ eliminates corona in Electric Machinery’s motors 


Electric Machinery Mfg. Company, well-known useful. Some others are: excellent lubricating prop- 
inneapolis motor manufacturer, has used ‘Aqua- erties under extremes of heat and pressure, chemical 
Jag’ for more than 15 years in its production of inertness and lifetime dry-film lubricating properties. 


arge motors and generators. You should know more about ‘dag’ dispersions 

E-M dilutes this dispersion of colloidal graphite in and how they can help in your work. Let us send 
ater and applies it to high voltage windings to pre- you the Bulletin listed below which outlines many 
ent corona loss, foe of insulation and good machine useful applications. 


efficiency. This treatment, applied to more than , 
’ L00% nIVeISAY 
10,000 coils in recent years, has proved to be effec- weottice fn 


891—SILICON CARBIDE 


ive over the life of this heavy electrical equipment. #95~SYNTHETIC GRAPHITE 


Electrical conductivity is an important character- 


istic of ‘dag’ dispersions that design engineers find Ae eee: Coa ener 


Port Huron, Michigan, Dept. g9 


Yes, | want to get your free bulletin describing ‘dag’ 
Dispersions for Electronic and Electrical Applications. 


Name 


Title 


y.7 ACHESON COLLOIDS COMPANY 
© PORT HURON, MICHIGAN 
-++@lso Acheson Colloids Ltd., London, England 


ACHESON COLLOIDAL DISPERSIONS: 


Graphite *« Molybdenum Disulfide * Zinc Oxide * Mica and other solids : 
a te . . Lo eC State. 
ag and Aquadag are registered trademarks of Acheson Industries, Inc. 


Company 
Address__ 
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Small 


HIGH ALLOY 
CASTINGS 


Carburizing Fixture for Ball 
Bearings 144” diameter— 
Analysis 35% Ni—15% Cr 


HIGH ALLOY 
CASTINGS 


Muffle for Continuous Strip Annealing 
12’ 6” long — Analysis 38% Ni— 18% Cr. 


LARGE or small DURALOY, can do it! These are 
just typical examples of the work moving through our 
foundry. Some of these castings are designed for heat 
resistance, some for corrosion resistance, some for 
abrasion resistance; all are cast by experienced 
foundrymen. All are carefully tested in our 

up-to-date laboratory. 


If you have a high alloy casting problem... LARGE or 
small, we can help you. For more information, send 


for Bulletin No. 3150-G. 


rue UU MALU COMPANY 





For more information, turn to Reader Service Card, Circle No. 496 
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National Bureau of Sj idards. 
They are expected to circumyen; 
present limitations on barium ti. 
tanate, which is effect 0 
over a temperature range of 
to 212 F. 

The new materials should fing 
use in transducers for sensing 
elements in accelerometers, sound 
detectors, sonar devices, veloci- 
meters and strain and pressure 
gages, and as drivers in ultra. 
sonic devices. Developed by B. 
Jaffe, R. S. Roth and S. Marzullo, 
of NBS, under sponsorship of the 
Army’s Office of Ordnance Re. 
search, the ceramics are described 
in a Summary Technical Report 
published last September. 
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Piezoelectric ceramics are wide- 
ly used as transducers for energy 
conversion between electrical sig- 
nals and mechanical motion. The 
lead oxide-base ceramics were de- 
veloped to produce a response that 
is uniform over a much wider 
temperature range than previously 
available materials. 


One of the most useful compo- 
sitions is 45 lead titanate, 55% 
lead zirconate. Its Curie point is 
approximately 645 F, compared 
with 250 F for barium titanate. 
The new ceramic has a radial 
coupling coefficient greater than 
0.3 at 525 F,. and a piezoelectric 
voltage output coefficient of 11.7 
x 10-° volt-meters per newton. 
This voltage coefficient is more 
than twice that of commercial 
barium titanate whereas piez- 
electric charge output coefficients 
of both materiais are comparable. 
Because of its high voltage co- 
efficient, lead titanate-lead zirco- 
nate ceramic is particularly adapt- 
able as a sensing element to con- 
vert mechanical motion or force 
into an electrical signal. 


The addition of a mixture of 
lead and tin oxides to the lead 
titanate-lead zirconate ceramic 
provides another useful composi- 
tion consisting of 471, lead tita- 
nate, 223, lead zirconate and 30% 
of the lead oxide-tin oxide mix- 
ture. This composition has the 
highest piezoelectric charge out- 
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RIGID 


FOAMS. 


Cellophane; cellulose ace- 
tate; cellulose acetate 
butyrate; cellulose nitrate; 
Mylar; Pliofilm; polyethy- 
lene; polyvinyl alcohol; 
polystyrene; Saran; vinyl; 
etc., and all foils. 


Polyurethane (polyester- 
isocyanate); polyvinyl 
chioride;-_polystyrene; 
epoxies; phenolics; etc. 


Acrylics; cellulosics; poly- 
styrene and co-polymers; 
vinyl; nylon; vulcanized 
fibre; hard rubber; rein- 
forced laminates of sili- 
cone, urea, melamine, 
polyester, phenolic, epoxy; 
flourinated resins; etc., 
and all metals. 


If you will give us the details of the adhesive problems 
you face, chances are we can show you a case history. of 
a similar production problem that has been successfully 
solved with one of the more than 650 current “BOND- 
MASTER” adhesives. 


And if yours is truly “special”, our extensive 
laboratories backed by more than 43 years of 
experience in the exclusive manufacture of in- 
dustrial adhesives can probably “custom build” 
a formulation to answer your specific needs. 


Write today for profusely illustrated technical literature 
and detailed Problem Analysis Form . . . without cost or 
obligation. 





| 227 BELLEVILLE AVE. 
BLOOMFIELD, NEW JERSEY 





PHONE: 
) NEW JERSEY: PI igrim 8-1300 
s > ~SCONEW YORK: COrtland 7-8152 


sel Pitt TWX: BLFD NJ 888 















































Here is the information 
your adhesive supplier 
must analyze in order to 
successfully solve 


YOUR ADHESIVES PROBLEM: 





WHICH MATERIALS 


Which plastics? Which metals? 
Which rubbers? Which fibres? 
Porous or non-porous? How 
thick? 


TYPE OF APPLICATION 


Brush? Knife? Spray? Dip? 
Roller? Extrusion? Other? 





PHYSICAL PROPERTIES 


Maximum and minimum viscos- 
ity? Preferred drying time? 
Maximum drying temperature? 
Required tack time? Required 
pot life? Required vulcanizing 
conditions? Any pressure con- 
ditions? 






SERVICE REQUIREMENTS 


Bond strength (shear? peel? 
impact?) Filmcolor? Flexibility? 
Toxicity? Stability? Odor? Gov- 
ernment Specifications? 





















SERVICE CONDITIONS 


Resistance to temperature? 
Which solvents? Which chemi- 
cals? Sunlight? Water? Cold? 
Heat (how much? how often?) 
Abrasion? 





For more information, turn to Reader Service Card, Circle No. 506 
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SPECIALTY | 
MANUFACTURER 
SAVINGS 
SMALL PARTS 


FASTENERS 


Multiply these case histories a thou- 





CASE 


History 36 


REQUIRED: 


Less costly manufacturing 
method for this small stain- 
less steel fluted Pin which 
cost $19.20 per M as a 
screw machine product. 


HASSALL SOLUTION: 


Cold forming by Hassall at 
a cost of $2.95 per M gave 
the customer an 85 % cost 
reduction on this part, 
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REQUIRED: 


9g for low 


okin 


wy f roducing man- 


Custo 


ee rotary ental 
brushes. 
HASSALL SOLUTION: 


iqginate 
Hassall-origine 
ra cold-heading 


chamfere 








sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 
year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “’stock”’ sizes. These 
illustrations show that Hassall—a 
specialty supplier —can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 


Proof? Send us your specifica- 
tions or write for catalog. 


John Hassall, Inc., P. O. Box 
2174 Westbury, Long Island, 
New York, 





SINCE 1850E 
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NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


Fer more information, turn to Reader Service Card, Circle No. 528 
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put coefficient of all composition, 
examined, i.e., 74 x 10-12 Oulomh 
per newton. This high charge ¢. 
efficient makes the materia] usefy] 
as a driver or generator of me. 
chanical motion. 





Hot Workability 
of Steels Studied 


ro select the most economical 
and suitable equipment for hot 
working, it is necessary to know 
the amount of force that will be 
needed. This force consists of the 
resistance of the material to a 
change in shape plus the power 
needed to overcome internal shear 
and friction between metal and 
tool. Consequently, the first task 
in any investigation of plastic 
working is to determine the re- 
sistance to change in shape. Al- 
though it is relatively easy to 
obtain this true flow curve at 
room temperature, conditions are 
quite different at high tempera- 
tures such as those employed in 
forging. 

In the Nov ’55 issue of Archi 
fiir das Eisenhiittenwesen (Ger- 
man), K. Fink, W. Lueg and G. 
Biirger report some results of 
using a new experimental method 
by which the true flow curve of 
steels at 1290 to 2190 F can be 
determined even by impact type 
upsetting under a drop hammer. 


























Benne’ 
previo 
brass f 


The procedure (details of which frames 
are given in the article) makes firepla 
possible a systematic investigation ishing, 
of the effect of composition frame 
work hardening and _ recovery operat 
during hot working. the bu 

Four carbon steels and three Wh 
low alloy steels commonly used i! to Fo 
the German drop forging industry could 
were selected for the study. Al comp 
though there was still an appre perior 
ciable difference among the vat'- buffin 
ous grades at 1290 F, they had Thus 


almost the same resistance 
change in shape at 2190 F. Evel 
at 2190 F, work hardening during 
deformation could be observed. 

Recovery during hot working 
was faster in the alpha than 12 











f Formbrite cuts polishing cost 50% for © /Zcsereer’ 





Bennett-lreland, Inc., drops cutting operation completely, speeds buffing— 
finds Formbrite also gives a more attractive, scratch-resistant finish. 
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Bennett-Ireland, Inc., Norwich, N.Y., 
previously used ordinary drawing 
brass for hearth fenders, kerbs, and 
frames in their famous flexible-metal 
fireplace screen ensembles. In pol- 
ishing, the production rate was 12 
frames per hour for the cutting 
operation and 4.5 frames per hour in 
the buffing operation. 

When Bennett-Ireland changed 
to Formbrite*, they found they 
could drop the cutting operation 
completely. And Formbrite’s su- 
perior fine-grain finish speeded the 
buffing rate to 6.8 frames per hour. 
Thus the unit polishing costs for 
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This frame and the fender at bottom of page, 


both of Formbrite, are components of the Flexscreen ensemble 


shown above—one of many models manufactured by Bennett-lreland, Inc. 


the frames were cut 50 per cent. 
Bennett-Ireland also found that 
Formbrite forms readily with no re- 
jections and that it resists scratching 
during forming and handling. The 
end result is a product with superior 
eye-appeal that will remain beauti- 
ful in the home through the years. 
See for yourself: Formbrite is a pre- 
mium product at a nonpremium 
price. Find out for yourself how its 
superfine grain, excellent drawing 
properties, strength, and scratch re- 
sistance can help you make a better 
product at lower cost. Write for Pub- 
lication B-39. Better still, ask about 


a 


ol 


s: 


Oo 


a sample or a trial batch. Address: 
The American Brass Company, 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., 
New Toronto, Ont. 


*Reg. U.S. Pat. Off. 





SUPERFINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by 
The American Brass Company 
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AURORA, ILLINOIS 


LOSS 


D PLANTS 


« « « are within 
over-night trucking distance 
of your assembly line! 





Rivets are small, but they can create 
| ‘king-size’ headaches when they 
=) aren't at your plant in the quantity 
you need—when you need them. 


To give you unmatched delivery serv- 
ice on tubular rivets, Milford has five 
manufacturing plants and twenty sales 
offices strategically located across the 
country’s industrial beltline. 


NORWALK, CALIF. 


TUBULAR RIVETS To cut delivery time and production 


COLD-FORMED costs, to improve product appearance, 

re to assemble your product on auto- 
RIVET-SETTING spain ! ; 

MACHINES matic frivet-setting machines—get in 


touch with Milford! 


MILFORD 


MILFORD RIVET 
& MACHINE Co. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 


For more information, turn te Reader Service Card, Circle No. 477 
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the gamma condition. With th, 
carbon steels, the recovery rafe 
increased with increasing arbon 
content, both above and below th 
austenite transformation t mpera. 
ture. The relatively small alloy 
content in the three alloy steels 
was insufficient to overcome the 
dominant effect of carbon content 

In hot working a carbon ste! 
with about 0.5% carbon at 1470F. 
resistance to change in shape de. 
creased with increasing austenitic 
grain size regardless of whether 
the upsetting was longitudinal or 
transverse to the original rolling 
direction. 


How Welds Influence 
Fracture of Structures 


The influence of a weld on the 
fracture behavior of a structure 
is discussed by W. S. Pellini, of 
the Naval Research Laboratory, 
in the May issue of the Welding 
Journal. To obtain a proper eval- 
uation of the influence of the weld 
it is necessary to compare the 
fracture characteristics of the 
weld metal with those of various 
base metals and also to determine 
the transition temperature of the 
welded joint. 

The four possible paths along 
which fracture may propagate 
are: 1) base metal, 2) heat 
affected zone, 3) fusion line, and 
4) weld metal. Propagation along 
any given path becomes possible 
only if the service temperature is 
below the critical fracture tem- 
perature for that zone. 

Transition temperature of the 
weld metal can vary with the type 
of welding electrode. It is desir- 
able to have a lower transition 
temperature in the weld than in 
the plate for, particularly if there 
is an appreciable difference, the 
weld can sometimes stop a brittle 
fracture. 

A steel that fractures in a con- 
ventional ductile manner under 4 
given set of conditions can fai! in 
a brittle manner under other cor- 
ditions, particularly if a sharp 
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New improvement in Chromium Plate 





A complete “‘package”’ 
of processes 
for chromium finishing 


Unichrome Copper, Unichrome 
Bright Nickel and SRHS Chromi- 
um are so thoroughly suited to each 
other, they represent something 
unique in finishing. They’re the first 
matched set developed exclusively 
by one company. Used together, 
they add up to more advantages 
than the sum of their individual 
benefits. 


Better Operations 
and Results 


Unichrome Pyrophosphate Copper 
contains no cyanide, saves disposal 
costs, and reduces or eliminates 
much buffing expense. 

Unichrome Bright Nickel cuts 
downtime for purification, has un- 
usual operating stability. 

When both of these processes are 
used along with SRHS Chromium, 
benefits begin to multiply. The 
copper proves active for the nickel. 
In turn, the nickel shows unusual 
receptivity for the chromium. Pas- 
sivity problems are eliminated. 
Downtime drops, rejects become 
rare, 

Moreover, service responsibility 
rests with one source, assuring 
prompt technical help and a smooth 
running operation. 

Bulletins supply details on each 
of the processes. Send for them. 


@ 
METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh © Atlanta * Detroit 
East Chicago * Los Angeles 


Metal & Thermit—United Chromium 
of Eanada, Limited, Toronto 

















Crack-Free Chromium Deposits 
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(Left) Surface view of etched ordinary chromium surface, enlarged about 75X, shows typical network of cracks. (Right) 


give unique protection to parts 














Etched Crack-Free Chromium surface shows none of this. Steel parts are therefore securely protected from rust. 


Electrodeposits become continu- 
ous surfaces as thickness increases 
and porosity vanishes . . . except 
for ordinary chromium plate. 
Something else happens. Cracks 
develop as the chromium deposit 
builds up. Through these defects, 
corrosives reach the underlying 
metal. Unichrome Crack-Free 
Chromium eliminates these struc- 
tural imperfections. 


Comparative tests have demon- 
strated that Crack-Free Chromi- 
um makes a tremendous difference 
in corrosion protection. 


At 110° F, and 100% relative hu- 
midity, only .0003” of Unichrome 
Crack-Free Chromium protected 
steel from rust for over 1000 hours. 
With ordinary chromium, identi- 
cal parts were rust-covered in just 
days. In testing protection of 
.0005” of chromium plate in salt 
spray for 100 hours, one user 
found steel shafts protected with 
Crack-Free Chromium unaffected; 
while shafts with ordinary chro- 
mium were enveloped with rust. 


WHERE TO USE 


That is a question best answered 
by product designers. Knowledge 
of the complete advantages may 
suggest many uses. Crack-Free 
Chromium also offers: 

1. Wear-resistance, hardness, and 
low friction. 

2. Improved non-galling, non-seiz- 
ing properties. 

3.A more ductile deposit, resist- 
ance to thermal shock and better 
protection at elevated tempera- 
tures. Good impact resistance. 

4. Excellent leveling action which 
helps cover surface imperfec- 
tions. Also easier, faster grind- 
ing, if required. 

5. Protecting the base metal with- 
out undercoats, Crack-Free 
Chromium can be used directly 
on steel or zinc base die castings 
for many applications. 


APPEARANCE 


A satin, matte finish, Crack-Free 
Chromium can be left as is, or 
readily buffed to high luster. Ask 
for recommendations, or send for 


Bulletin CFC-1. 


For more information, turn to Reader Service Card, Circle No. 458 
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Send for this new booklet of facts 
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H* is a new guide to strong, wear-resistant tapped threads in 
non-ferrous metals, plastics and other structural materials 
... through the use of TAP-LOK INSERTS. 


You'll find detailed information . . . illustrations, typical appli- 
cations, specifications . . . on these internally and externally 


threaded bushings of steel or brass which increase shear area in 
one self-tapping operation. 


oOv » 
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Write for your free copy today. 








CH 
cottmt GROOV-PIN CORPORATION 





1123 Hendricks Covseway : Ridgefield, New Jersey 
For more information, turn to Reader Service Card, Circle No. 430 
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notch is present. Stresses aboy, 
yielding are required in the area 
of the point of origin t " 
brittle fracture, no matter hoy 
sharp the notch. This holds try 
for all temperatures below tha 
defined as the nil ductility trang;. 
tion temperature. 

Below a critical temperature 
brittle fractures propagate if , 
certain minimal] stress level is ey. 
ceeded. With only moderate jp. 
creases in temperature above this 
critical point, the stress required 
for crack propagation rises rapid. 
ly to values approaching the yiel; 
strength. The point at which this 
sharp rise occurs is designated 
the fracture transition tempers. 
ture for elastic loading. Above 
this temperature plastic deforma- 
tion is associated with fracture 
and a point is soon reached at 
which only ductile tearing occurs. 
This final transition is the frac. 
ture transition temperature for 
plastic loading. 

These three transition points 
can be determined by several 
types of notch tests including the 
Charpy V-notch test, the crack- 
starter explosion test and _ the 
drop weight test. 

Although transition tempera- 
tures determined by notch tests 
are valuable in design, the data 
are still qualitative. Notch tests 
have been correlated with service 
performance for only a few steels. 


How SAP Compares 
with Other Light Metals 


How SAP (sintered aluminum 
powder) compares with aluminum 
alloys and titanium at elevated 
temperatures is discussed by A 
von Zeerleder in the Nov ’55 issue 
of Zeitschrift fiir Metallkunde 
(German). 

Mechanical properties of SAP 
are between those of pure alumi- 
num and fully hardened alumi- 
num-copper-nickel alloys. | Precipi- 
tation-hardened aluminum-copper- 
nickel and aluminum-copper-mag- 
nesium alloys show a marked crop 
in strength at temperatures under 








METALFLO 


The economical brazed 


brass tubing 


LOCKSEAM 


Round, oval, square (or 
hexagon on special 
order) 


FABRICATED PARTS 


From brass, copper and 
Metalflo tubing, also alu- 


minum and steel \VY 
REFRIGERATION TUBE leg 


Extra soft, deoxidized, 
dehydrated, 50-ft. coils 5 
Any width up to 7 inches, 
thickness .0159 and 


or cut to length. 
lighter, also solder When you buy from a tubing source as 










STRAIGHT LENGTHS 


Seamless round, square, 
rectangular 


4 






COILED COPPER TUBE 


For automotive and gen- 
eral use, 25 ft. coils 


COPPER WATER TUBING 
60 ft. coils and 20 ft. 
straight lengths 


STRIP BRASS AND COPPER 


coated if desired complete as H & H, you save not only 
order writing and calling time but you 
get better service and a better product 


and Sole Makers of 
METALFLO 


Tubing 







every time. The more we 
know about all your tubing 
problems—the better job we 
can do for you all the time. 


Expect the BEST brass and copper products trom 


252 N. Forman Avenue, Detroit 17, Michigan + Offices from Coast to Coast 


METALFLO LOCKSEAM COIL STRIP AND SEAMLESS TUBING TUBULAR PARTS 


° For more information, turn to Reader Service Card, Circle No. 450 
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Will Laminated Metals Save Operations for You? 





™& OLD WAY 


™ 





BLANKED PIERCED 
FORMED INTO THIS... 


ADD CONTACT DISC 
AND BRAZE 


Se stcomes 
FINISHED CONTACT 


THIS. IS HOW YOU T00 CAN SAVE 


COSTLY OPERATIONS IN FABRICATING 


P NEW WAY 





> f ff 
5 a Mba 
: C#; 
& KS, 
. 
& 







. . « BECOMES 
FINISHED CONTACT ARM 
IN ONE OPERATION 





... By using — 
Leach & Garner 
laminated metals 
this contact arm was 
made in one operation 
— blank piece and form. 





PRECISION CONTACT ARMS. | 


By using LEACH & GARNER 
TOPLAY, a form of silver laminated 
material, many electrical manufac- 
turers are able to eliminate a costly 
assembly operation. TOPLAY and 
other forms of laminated metals are 
regularly used by leading manufac- 
turers in the industry. Fifty years 
experience in producing precious 
metals in solid and laminated mill 
forms enables us to answer your 
problems of dimensional tolerance, 
finish, or alloy composition and 
properties. 

Maintaining high quality and mak- 
ing prompt deliveries at competitive 


prices for our many customers (lead- 


ers in the electrical industry) is 
proof of our ability to serve you. 


Fabricated precious metal 
parts available from our af- 
filiate, GENERAL FINDINGS 
& SUPPLY CO., Attleboro, 
Mass. 


INDUSTRIAL 
DIVISION : — 


LEACH & GARNER CO 


LEACH & GARNER COMPANY, ATTLEBORO, MASS. 
SALES OFFICES: NEW YORK + CHICAGO « LOS ANGELES 


For recommendations on how you 
can save costly operations by using 
Leach & Garner laminated metals, 
contact our engineering department. 
Laminated and solid metals are 
available in sheet, wire and tubing. 
WE BUILD OUR BUSINESS ON 
PROMPT DELIVERIES AT COM- 
PETITIVE PRICES. 




















For more information, turn to Reader Service Card, Circle No. 540 
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400 F. Hot strength of SAP ge. 
creases only slightly. Room tep. 
perature properties of SAP 
unaffected even by holding fo, 
two years at temperatures up to 
570 F. 

Titanium has_ recently beep 
featured for applications involv. 
ing temperatures of 400 to 950 F. 
When the difference in specific 
weight is considered, titanium and 
SAP have similar hot strengths 
up to about 1100 F, although spe- 
cific strength of the titanium js 
higher than that of the SAP. On 
the basis of stress-rupture strength 
per unit density at 900 F, SAP 
exceeds titanium for periods 
greater than 10 hr. (Experimental 
titanium alloys not yet on the 
market show higher strengths 
than the commercial alloys used 
for this comparison. ) 

Naturally, the creep strength 
and hot fatigue strength of SAP 
are higher than those of all pre- 
cipitation-hardened aluminum al- 
loys. In practice, SAP is of in- 
terest mainly for its properties 
at temperatures over 480 F. 

The high hot strength of SAP 
necessitates unusually high form- 
ing pressures. Aluminum powder 
is first cold pressed, then hot 
pressed and sintered, and finally 
extruded or again hot pressed 
into bars. Bars can be forged or 
pressed to semifinished products, 
and sheet bar can be hot or cold 
rolled to sheet. Although an oxide 
content of about 13.5% is best 
for forged parts, an oxide content 
of 11% is preferred for sheet. 

In reviewing the entire develop- 
ment of SAP, the author says 
that one of the first needs was to 
obtain the finest powder possible, 
since strength increases with de- 
creasing particle size. Attempts 
to use electrolytic or atomized 
powder, which would be cheaper 
than Hametag powder, were un- 
successful because of inadequate 
strength. Alloyed aluminum pow- 
der showed no advantages over 
pure aluminum powder because 
of the high diffusivity rate of 
foreign metals in SAP. 

(more Contents Noted on p 26) 
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No-draft forgings 


by Kaiser Aluminum 


Kaiser ALUMINUM’s Erie plant has been successful in 
meeting its customers’ ever-growing needs for no-draft 
forgings, 

Shown on this page are a few of the many no-draft 
forgings produced by Kaiser Aluminum on existing 
equipment for the aircraft industry. 


Additional equipment—especially designed for no- 
draft forgings — will soon be installed to greatly increase 
our capacity for these specialized forgings. 


Kaiser Aluminum no-draft forgings give you the ben- 
efits of substantial cost savings through the elimination 
of machining, plus extremely light weight with high 
strength, close tolerances, and superior finish. 








When you submit your aluminum forging inquiry to 
Kaiser Aluminum, our highly skilled engineering staff 
will evaluate the forging to determine its suitability as 
a no-draft forging. 


For immediate service, call any Kaiser Aluminum 
sales office listed in your local telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc., General Sales 
Office, Palmolive Building, Chicago 11, illinois; Exec- 
utive Office, Kaiser Building, Oakland 12, California. 


Kaiser Aluminum 


For more information, turn to Reader Service Card, Circle No. 514 
SEPTEMBER, 1956 * 205 

















How to select 


WOVEN WIRE CONVEYOR BELTS 





BALANCED—High tensile 
strength, low ultimate cost 
belting for operation up to 
1300°F. Resists distortion. 
Designed forstraight travel. 


ture of great density pro- 
vides high tensile strength, 
while close mesh provides 
smooth surface for carry- 
ing small parts. 


ROD-REINFORCED — 
Highest tensile strength 
and low thermal capacity. 
Recommended for high 
temperature work, up to 
2100°F. Undergoes mini- 
mum elongation and width 
contraction, 


TV 
GRATEX—Close spirals 
retain the advantages of 
Balanced weave, while 
adding strength. For cold, 


medium and some high 
temperature applications. 


A widely used weave com- 
bining open mesh of Bal- 
anced Weave with the 
strength of Gratex. For 
cold, medium and some 
high temperature applica- 
tions. 





on a 


for Continuous 


HEAT TREATING 





















DOUBLE BALANCED— 








As you know, woven wire conveyor belts are 
widely used for combining movement with processing 
in many continuous metalworking operations— 
brazing, annealing, sintering, quenching, tempering, 
washing, etc. Heat treaters, particularly, find that in 
all phases of their operations, belt-to-belt flow 
through processing eliminates manual handling, in- 
creases production efficiency and product uniformity. 


However, there is no single type of belt construc- 
tion suitable for all operations. Some must withstand 
the rigors of higher temperature service—up to 
2100°F.; some require fine mesh for handling small 
parts; others must resist the corrosive attack of 
pickling processes and cooling operations. That’s 
why Cambridge has nine basic weaves available in 
any metal or alloy. The five shown here are the most 
widely used in the metalworking industry. 


There are several factors that generally influence 
selection of weave, mesh size and metal or alloy from 
which the belt will be woven. Among them are: size 
and shape of the parts to be handled, temperatures 
to which belt will be subjected, presence of wet or 
corrosive conditions. Even after these have been 
decided, overall belt construction must be designed 
to meet individual requirements—type of drive, sel- 
vage, support and special surface attachments must 
be selected. 


You can see, then, that designing for continuous 
processing with woven wire conveyor belts is not a 
simple “nuts and bolts’’ job. Ramifications build up 
rapidly to demand the service of a specialist. That’s 
why Cambridge maintains a staff of competent Field 
Engineers to help you select the Woven Wire Con- 
veyor Belt to make your installation most efficient. 
You can rely on the experience of these engineers to 
specify just the right belt for you. In addition, they 
are thoroughly familiar with basic conveyor design. 
For the name of your nearest Cambridge Field 
Engineer, look under “‘Belting, Mechanical’ in your 
classified telephone book. Or, write direct. Also ask 
for Special Report, ““6 WAYS to Increase HEAT 
TREATING PRODUCTION”, and 130-page 
Reference Manual of specifications and design 
information. THE CAMBRIDGE WIRE CLOTH 
CO., DEPARTMENT A, CAMBRIDGE 9, MD. 





For more information, turn to Reader Service Card, Circle No. 375 
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Polyethylene Plus Wa, 
Makes Better Barrier 


Permeability of polyethylene 4, 
various liquids and gases can hp 
reduced substantially by the ag. 
dition of high melting, hard mip. 
eral waxes. Stiffness and hardness 
are also increased. Results of add. 
ing 10-20% of these waxes to cop. 
ventional high pressure polyethy. 
lene were reported by Dr. G. Ben. 
thin in No. 3, 1956 issue of Kup. 
ststoffe (German). 

Decreased permeability 

To determine to what degree 
water vapor permeability is de- 
creased, 47 cu cm bottles were 
prepared from pure polyethylene 
(molecular weight 20,000) and 
three polyethylene-wax blends. 
The bottles were filled with water 
to about two-fifths capacity and 
stored at 79 F. Weight loss of the 
individual bottles, determined 
daily, was particularly great dur- 
ing the first two days. After six 
weeks’ storage, weight of the pure 
polyethylene bottle had been re- 
duced by 20.8 mg. Weight losses 
of the other bottles, expressed 
both as absolute quantities and 
as percentages of the weight loss 
of the pure polyethylene bottle, 
were as follows: 

90-10 polyethylene- 

FT Wax-300 

85-15 polyethylene- 
FT Wax-300 
80-20 polyethylene- 

FT Wax-300 13.9 mg (66%) 

Similar tests were made with 
95% alcohol denatured with ben- 
zol. Again, the loss was partic- 
ularly great during the first two 
days. In the days following, uP 
to an indefinite storage period, 
weight losses of the three blend 
bottles were 67, 59.7 and 58% re- 
spectively, of the weight loss of 
the pure polyethylene _ bottle. 
Thus, permeability of polyethylene 
to alcohol vapor is decreased even 
more noticeably than permeability 
to water vapor. 

Further tests indicated that the 
blends substantially reduced gas 
transmission rates for hydrogen 


16.8 mg (77%) 


14.8 mg (71%) 
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SUCCESSFULLY 


a SILVALOY 


LOW TEMPERATURE SILVER BRAZING ALLOY 






























This is the trade 
mark of Brochu 
and Hass of 
Grand Rapids, Michi- 
gan—one of the more successful man- 
ufacturers in the field of forming and 
assembling stampings in steel, brass 

/ and aluminum for automotive, house- 
hold appliance and specialty hard 





were manufacturers. 





An efficient production schedule such as Brochu and Hass devel- 
oped for this stamped oil reservoir assembly (an important com- 
ponent of an automotive hydraulic pump system) depends upon 
good, consistent performance of equipment, flux and brazing alloy. 

After much experimentation, Brochu and Hass selected Silvaloy 
preformed silver brazing alloy rings and APW Black Flux ‘ 
insure perfect, strong joints and to avoid ‘leakers’ and costly re- 
brazing.” With these materials, their specially built machine is 
capable of completing 300 to 400 units per hour. 

Silvaloy Brazing Alloys and APW Fluxes are helping to speed 








These two complete reference 
manuals for low temperature sil- 


ver brazing and fluxing are avail- production, lower costs and improve brazing results in many 
prt ‘esata Send for either fields. Call the Silvaloy Distributor in your area for information 


or technical assistance. * * kk kK kkk kK Kk eK 













THE SILVALOY DISTRIBUTORS 


URDETT OXYGEN COMPANY OLIVER H. VAN HORN CO., INC, EDGCOMB STEEL COMPANY STEEL SALES CORPORATION 

LEVELAND + CINCINNATI NEW ORLEANS, LOUISIANA PHILADELPHIA, PA.» CHARLOTTE,N.C. CHICAGO, ILL. » MINNEAPOLIS, MINN, 

OLUMBUS » AKRON + DAYTON rORT WORTH, TEXAS + HOUSTON, TEXAS BALTIMORE, MD. + YORK, PA. INDIANAPOLIS, IND. «+ KANSAS 
OUNGSTOWN + MANSFIELD + FINDLAY KNOXVILLE, TENN. CITY, MO. + GRAND RAPIDS, MICH. 















NOTTINGHAM STEEL COMPAN A 
APES & SPROWL STEEL COMPANY tienen. Got : PACIFIC METALS COMPANY LTD, D&THOIT, MICH. » ST. LOUIS, MO. | 
N, NEW JERSEY » NEW YORK CITY : SAN FRANCISCO, CALIFORNIA .a 
GLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
ATTLE, WASH. * PORTLAND, ORE. MILFORD, CONNECTICUT LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTD. 
POKANE, WASH, NASHUA, NEW HAMPSHIRE SAN DIEGO, CALIFORNIA TORONTO + MONTREAL 


NEW JERSEY RAILROAD AVENUE » NEWARK 5, NEW JERSEY 
(ENGAZLHARD INDUSTRIES ) 





i: AMERICAN PLATINUM WORKS 
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KENTANIUM’ 


unharmed 
at 2000°F 


heat-resistant 

nickel-chrome 
alloy 

disintegrates 





Exceptional resistance to oxidation, com- 
bined with great strength at very high 
temperatures, are characteristics of Ken- 
tanium, a titanium carbide composition. 
Here’s proof. 

A square of K161B Kentanium and a 
similar square of a_ well-known, heat- 
resistant 35 chromium-15 nickel alloy 
were exposed for 120 hours in an unsealed 
muffie furnace heated to 2000°F. The 
accompanying photographs vividly show 
how each piece was affected. While Ken- 
tanium is still good for hours of exposure 
at high temperatures, the nickel-chrome 
alloy has oxidized badly and has begun 
to disintegrate. 

This demonstration suggests how well 
Kentanium will perform in such applica- 
tions as furnace parts, heat-treating fix- 
tures, quench guide rings, turbine blades, 
nozzle vanes, bushings and other parts 
where strength at high temperature, plus 
high resistance to oxidation, are factors. 

Parts illustrated above are typical appli- 
cations of Kentanium. The Kentanium 
series represents only a part of Kenna- 
metal’s wide range of hard carbide com- 
positions that are helping designers who 
require metals offering high resistance to 
abrasion, deflection, deformation, impact 
or corrosion. Perhaps one or more of these 
Kennametal compositions will help you 
get your idea off the drawing board into 
production. These materials are described 
and many applications discussed in two 
booklets: B-111-A—‘‘Characteristics of 
Kennametal,’”’ and B-222—‘Designing 
with Kennametal.” 

Write KENNAMETAL Inc., Latrobe, Pa. 
* Registered Trademark 
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{Photo A) Kentanium shows only slight oxida- 
tion after test and is good for many more 
hours’ exposure at 2000°F. (Photo B) Hard 
nickel-chromium (35%) alloy is badly oxidized 
and began to disintegrate during test. 














For more information, turn to Reader Service Card, Circle No. 547 
MATERIALS & METHODS 








and carbon dioxide. Al] 


a(i()}. 


tions of wax improve polycthyley, 
as an odor barrier. 


Higher rigidity 

The combined crystalline gtry. 
ture of polyethylene and the mip. 
eral wax improves rigidity of th, 
material. Bottles have a harder 
more agreeable hand and are mor, 
solid and less easily compressible 

Due to their similarity in stry¢. 
ture, polyethylene and FT Way. 
300 are miscible and compatible 
with each other in any proportion. 
The crystallites of the wax prob. 
ably pack tightly with the crystal. 
line components of polyethylene. 
eliminating the danger of a sep. 
aration of the mixture on aging 


Titanium Coatings 
for Copper, Iron, Stee! 


Thick, corrosion resistant coat- 
ings of titanium on copper, ingot 
iron, mild steels and other metals 
can be obtained by processing 
under an inert gas in fused salt 
baths containing titanium-oxyge! 
alloys high in titanium content 
Details of the process were de- 
scribed by S. T. Shih, M. E. Strau- 
manis and A. W. Schlechten in 
the July issue of Journal of th 
Electrochemical Society. 

Objects to be coated are en- 
bedded in a mixture of sodium or 
potassium chloride and the tita- 
nium-oxygen alloy, then heated in 
helium for several hours at about 
1560 F (copper) or 1830 F (iron 
and mild steel). Coating thick- 
ness depends primarily on tem- 
perature and secondarily on time, 
oxygen centent of the alloy and 
bath temperature. High tempera- 
tures and longer coating times 
are preferred. The same bath cat 
be used repeatedly. 

Ingot iron samples are coated 
to about 0.0006 in. at 1830 F in4 
hr. Including the diffusion layer, 
the thickness of the whole laye! 
is about 0.0051 in. The titanium 
coating is harder than the core 
and is quite adherent under rea- 

(continued on p 213) 
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T To Rely on SANDUSKY 
wien’ stresses. Deformation 
SULA! . ‘ f | 
within elasticity limits does not 
eoot coating quality. However, A ON i 






when the base metal is deformed ; 
beyond its elastic limit there is a 
tendency for the coating to de- 
velop cracks and checks and to 
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New Alloys Developed 


for Hot Bearing Cages CHIEF 


Present cage materials in the 


rolling contact bearings used to 
support rotors in military aircraft SAN DUSKY 


gas turbines appear to be oper- 





ating at their upper temperature FERROUS AND NON-FERROUS CENTRIFUGALLY 

limits with no safety margin. 

Although the mechanism of cage CAST ROLLS, SLEEVES, TUBES, LINERS, RINGS, 
failure is not known exactly, ad- 


E hesive metal transfer between BUSHINGS, BEARINGS, CHUTES, RETORTS, ETC. 
" cage and race materials seems to 
play a major role. Therefore, se- 


lection of retainer materials must | 
be based on their frictional char- There’s a great deal more to a centrifugal casting than 


acteristics and surface stability | the finished product itself. It starts in the early stages 
against hardened steel. | 


The most satisfactory cage ma- 
terials now in use are silver technicians, through research and test experience, are 


of development and planning when Chief Sandusky 


plated iron-silicon bronze and sil- 


, able to specify valuable procedures that will save pro- 
ver plated “S” Monel. Working f P 





on the premise that a combination duction expense and man-hours in your operation. 
of hard and soft phases would be | 
superior for cages to withstand Add to this research ‘the right materials and consistent 


the conditions, F. C. Wagner and 
J. T. Burwell, Jr., of Horizons, 
Inc., determined the properties of 


control and the result is a ferrous or non-ferrous casting 
which will do its specific job while resisting heat, abra- 


a number of new alloys. They re- | sion, and corrosion as required. An additional service is 
ported the results of their investi- | 


gations at the annual meeting of 
the American Society of Lubrica- 
tion Engineers in April. 

With silver as the major con- 
stituent, several alloy composi- 
tions have been developed that 
have elevated temperature wear 


machining facilities for turning, boring, and drilling. 


Rely on Chief Sandusky as an organization of 
specialists with the answers to your problems with 


the finest of centrifugal castings. 


C. M. Lovsted & Co., Seattle, Wash. ° Tynes Bros., Birmingham 























| | | / | Ala. * Cordes Bros., San Francisco and Wilmington, Calif. 
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assembly brazing problems! 


Everyday ... this leading *manufacturer PHOSON brazes over 5400 hard 
to see and reach copper joints. Even though hidden deep down in air condi- 
tioning unit assemblies, “leaker” rejections are less than 2 of 1%! 

High capillary attraction at low temperature, without flux, make United’s 
Phoson 6 perfect for such tough “in close” brazing jobs. 

Copper U-Bend Coil connections, too, are brazed best with Phoson 6 brazing 
rings making high-volume automation easy, effective and profitable. 

For all types of hand fed or automatic copper brazing, Phoson 6 has every 
desirable characteristic you want . . . high capillary attraction, lowest possi- 
ble brazing temperature, greatest resistance to vibration and lowest possible 


cost. *Name on request 
Contact your United Welding Supply Distributor or write .. . 


NITED WIRE *°20°0°°: 
CORPORATION 


PROVIDENCE 7, RHODE ISLAND 





COPPER, BRASS, ALUMINUM WIRE AND TUBING * BRAZING ALLOYS 


For more information. turn to Reader Service Card, Circle No. 444 
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resistance superior to that of ; 
standard alloys mentioned 
long as silver is contained j, 
soft matrix, alloy compositio) 
the strong load-supporting phag, 
can be varied considerably. Pron. 
ising results have been obtaine; 
with nickel base alloys formed }, 
powder metallurgy techniques 
with cast alloys containing Cop. 
per and aluminum, and wit) 
tungsten carbide. Addition of 9 
to 4% silicon to the nickel phag 
is distinctly beneficial to the wea) 
properties of several classes of 
alloys. 

Wear rates of several promis. 
ing silver-impregnated nickel 4l- 
loy powder compacts are compare( 
with those of iron-silicon bronz 
and “S” Monel in the accompany- 
ing graph. 


Selecting Materials 
for Car Interiors 


Car manufacturers have learned 
the hard way that progressive 
design sells cars. Therefore, the 
automotive industry has been par- 
ticularly alert to adapt new engi- 
neering materials to new designs 
with emphasis on both style and 
function. The impact of some oi 
the new polymeric materials on 
the design of car interiors was 
discussed in several papers (e- 
livered before the Passenger Car 
Body and Materials Meeting o! 
the Society of Automotive Engi- 
neers last March. 


Plastics sheet 

Developments in plastics mate 
rials in recent years have released 
the designer of auto interiors 
from the traditional cut and sew 
practices in use since the develop 
ment of the car. The new mate 
rials can make instrument pane 
trim pads, headliners, upper por 
tions of doors, backs of seats, 
garnish moldings, rear quarte! 
panels, cowl] kick, seat side shield 
and package trays more attractive 
and more useful. 

T. R. Grimes of U. S. Rubbe! 
itemized the general requiremen! 
for an automotive interior trim 


Gh ge lie 2. 








Wire 

Coils 

Rod 

Strip 

Tubing 

Roofing 
Products 
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® Manufactured by a company with over 100 years 
experience in producing copper and brass products 
of quality. 


@ Produced in the form your job requires and easily 
fabricated to your design. 


® Readily available from seven conveniently located 
warehouses... or in mill-runs and with mill services 
such as shearing, slitting or special heat treatment. 


Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses to serve you 
2850 Second Avenue CHICAGO (18) 
PITTSBURGH (19) 3900 N. Elston Avenue 
CLEVELAND (14) ST. LOUIS (1) 
5318 St. Clair Avenue Central Terminal Bldg. 
N. Y., LONG ISLAND CITY (6) PHILADELPHIA (30) 
34-39 Thirty-first Sr. 1632 Fairmount Avenue 


CINCINNATI (37) 
1045 Meta Drive 


For more information, turn to Reader Service Card, Circle No. 401 
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FILL OUT COUPON 
FOR FACTS, SAMPLES 


1 3251-3 Alco © 


1 Gentlemen: 
\ ae send complete 


1 and samples of your? 
1 Name 

| Title— 

Company — ; 


\ 
\ 
LL 


ation data 
eners- 


jyminum fast 






: An Alcoa ~ 


Aluminum 


Fastener 
should be 








- used heres 


It’s an aluminum chair assembly, | 
worth the lasting strength of Alcoa® | 
Aluminum Fasteners. You avoid 
galvanic and atmospheric corrosion. 
You get perfect color match; you 
get the very highest quality product. 
Your local Alcoa distributor has a 
complete stock. 

P.S. For this chair assembly, we 
suggest an aluminum machine 
screw, washer and nut from Alcoa’s 


complete line of aluminum fasteners. 
THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


YOUR GUIDE TO 
THE BEST IN 
ALUMINUM VALUE 








For more information, Circle No. 392 
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material as: 1) Flexibility of de- 
sign—Ability to attain variety of 
shapes, finishes and colors; 2) 
Serviceability—Ability to retain 
color fastness and finish for life 
of the car, despite extremes of 
heat and cold and sunlight; 3) 
Compatibility—Ability to be used 
with and joined to other mate- 
rials; 4) Economy—Costs must 
be low enough to meet practical 
limits on car price; 5) Availabil- 
ity—To become a prime material 
it must be readily available to the 
manufacturer. 

In his discussion of formable 
plastics sheet, Mr. Grimes points 
out how a modified styrene mate- 
rial (Royalite) measures up to 
these requirements. 

Flexibility of design — Many 
types of surface treatments can 
be applied: 





1. Surface grains. Grains can 
be produced to duplicate practi- 
cally any finish desired, including 
a number of fabrics. 

2. Two tones and prints. Two 
colors can be combined by means 
of commercial two-toning and 
shade-wiping equipment. The 
process involves partial filling of 
solid colored grained surfaces 
with a contrasting color ink. Two- 
tone color effects can also be ob- 
tained with conventional printing 
equipment used in the coated fab- 
rics industry, or by conventional 
silk screening methods. 

3. Solvent lacquer treatments. 
Any limitation on color of the 
base compound can be overcome 
by lacquering the exact color de- 
sired over a similar colored base. 

4. Vacuum metallizing. Royal- 
ite can be vacuum metallized in 
the same manner as other com- 
mercial plastics. 

5. Plastics film combinations. 
New surface effects can be ob- 
tained by combining formed parts 
with various commercial metal- 
lized plastics films. 

Making design possibilities even 
more flexible is the susceptibility 
of the thermoplastic sheet to a 
wide variety of configurations. 
The range of shapes possible is 
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MEEHANITE CASTINGS ARE MADE ONLy 
BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 
Rochester, N. Y. 
Atlas Foundry Co., Detroit, Mich, 
Banner Iron Works, St. Louis, Mo. 
Barnett Foundry & Machine Co., 
Irvington and Dover, N. J. 
Compton Foundry, Compton, Calif. 
Continental Gin Co., Birmingham, Alo. 
The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Po, 
Crawford & Doherty Foundry Co., 
Portland, Ore. 
DeLaval Steam Turbine Co., Trenton, N. J. 
Empire Pattern & Foundry Co., Tulsa, Oklo. 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Florence Pipe Foundry & Machine Co., 
Florence, N. J. 
Fulton Foundry & Machine Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. f 
Greenlee Foundry Co., Chicago, Ill. 
The Hamilton Foundry & Machine Co., f 
Hamilton, Ohio 
Hardinge Company, Inc., New York, N. Y. 
Hardinge Manufacturing Co., York, Pa. 
Johnstone Foundries, Inc., Grove City, Po. 
Koehring Co., Milwaukee, Wis. 
Lincoln Foundry Corp., Los Angeles, Calif. 
Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohiman Foundry Co., Inc., Buffalo, N. Y. 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 
Ross-Meehan Foundries, Chattanooga, Tenn. 
Shenango-Penn Mold Co., Dover, Ohio 
Sonith Industries, Inc., Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. t 
The Stearns-Roger Mfg. Co., Denver, Colo. 4 
Valley Iron Works, Inc., St. Paul, Minn. 
Vulcan Foundry Co., Oakland, Calif. 
Washington Iron Works, Seattle, Wash. t 
Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 
E. Long Ltd., Orillia, Ontario 
Otis Elevator Co., Ltd,, Hamilton, Ontario 















SEND FOR 
BULLETIN TODA’ 


@ MEEHANITE METAL AS A GEAR MATERIAL 
Write today to Meehanite Metal Cor- 


- poration, Dept. 3C, 714 North Avenve, 


New Rochelle, N. Y. 


MEEHANITE’ 


For more information, Circle No. 572 














Mechaente type GE 9 33300 Tenule 






Mechenite Type GA 49350 Tensile 


BE — 




















23 Carbon Stee! 


Records of vibration of Meehanite Metal and Car- 
bon Steel made on this Baldwin-Lima-Hamilton 
damping capacity testing machine. 
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MEEHANITE CASTINGS POSSESS SUPERIOR VIBRATION 
DAMPING PROPERTIES AT HIGH STRESS RANGES 


Extreme accuracy in precision machinery and high fatigue life of repeatedly 
stressed machined parts can be assured with Meehanite Metal castings. Uniform 
graphite distribution in Meehanite castings provides high damping capacity — 
3 times that of steel — (see graph) to absorb built-up stresses due to vibrations. 
A wholly pearlitic base structure provides the necessary high strength and 
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wear resistance. 


sree! Combining the best features of cast iron and steel with other engineered 

ea properties, Meehanite castings are uniformly solid and dense, free from defects | 

UM TORSIONAL Fine siness| and readily machinable. 
: | 








Specific Damping Capacity Percent 





PSI MAXIMUM TORSIONAL FIBER STRES 











Meehanite chain of gears and fountain rolls assure Meehanite crankshafts combine high fatigue and 

perfect register and minimum friction and noise in wear resisting properties with excellent damping 

high speed printing operations. qualities that reduce resonant vibrations and provide 
smoother engine performance. 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION e NEW ROCHELLE e NEW YORK 


















POLYPENCO® SHAPES 





NYLATRON’ GS Nylon Thrust Washers 


Resist Wear * Reduce Noise 
Provide Smooth Operation Without Lubrication 


NYLATRON GS Nylon thrust washers—rapidly stamped from coiled strip 
—outlast other materials wherever there are thrust loads between metal 
parts—such as in fractional horsepower motors. 


NYLATRON GS: 


A molybdenum disulphide filled nylon* formulated to expand 
the field for nylon. It has a higher heat distortion temperature 
and lower thermal expansion than standard Nylon 101, com- 
bined with a lower coefficient of friction and higher wear 
resistance in many applications. 


HIGHEST QUALITY: 


You can expect highest quality nylon with POLYPENCO stock | 
shapes... freedom from porosity, uniform properties and | | 
maximum dimensional stability. 


STOCK SHAPES READILY AVAILABLE: 
POLYPENCO Nylon stock shapes are available in rod, strip, | 
tubular bar, tubing and slab. POLYPENCO standard and spe- | 
cial nylon formulations are easily machinable on metalwork- 
ing equipment. 


FABRICATED PARTS: 


Fabrication service is available for your parts—engineered for 
the best in design, quality and tolerance. Write to the Technical 
Service Department for help on your application. 
















THE POLYMER CORPORATION OF PENNA. « Reading, Penna. 





Export: Polypenco, Inc., Reading, Penna., U.S.A. 







polystyrene polymer 


* PATENTS APPLIED FOR 
Tou Pont TRavemanx 


For more information, turn to Reader Service Card, Circle No. 393 
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edad de Nylon, Teflont, Q-200.5 (:2*%:'"***) and K-51 (<terinstes) | 





illustrated by some of the applj- 
cations for which it has alres 
been used successfully. They jp. 
clude seat side shields in Genera] 
Motors cars, center pillar covers 
for ’55 and ’56 four-door hardtop 
models, instrument panel trim on 
56 Studebakers, door trim pads 
on the °’56 Packard, and head- 
liners and wheelhouse covers for 
the ’56 Plymouth. 

Serviceability, compatibility — 
The material is resistant to grease. 
oil, water, mildew and vermin. It 
is lightweight, odorless, warm to 
the touch, washable and resistant 
to most alkalies and acids. Though 
it is not resistant to aromatic 
solvents, it is resistant to most 
organic materials. 


eady 


Economy, availability — The 
economy of using modified sty- 
rene materials is often concealed 
in labor savings resulting from 
combining operations into one 
vacuum forming step on relatively 
inexpensive tooling. Nitrile gum 
plastics are now available from 
several suppliers in large com- 
mercial quantities. 


Headlining materials 

The roof lining of cars is prob- 
ably the oldest type of assembly 
used by the automobile industry, 
according to S. L. Terry of Chrys- 
ler Corp. Mr. Terry discussed de- 
sign criteria for headlinings and 
pointed out how fabrication and 
styling would change with use of 
newer materials. Most soft head- 
lining materials are still made 
principally of cotten. In general, 
all cotton headlinings have good 
seam strength, tear strength and 
“cover.” They also have the nec- 
essary quality of irreversible 
shrinkage and they all satisfac- 
torily transmit sound to the sound 
insulation layer under the roof. 
A variety of textures and designs 
is available, and cost is low. Prin- 
cipal disadvantages are poor clean- 
ability and a tendency to wick and 
stain. 

After outlining the design needs 
for headlinings, Mr. Terry dis- 
cussed various newer materia's 


and how they may be used for 
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with quality and dependability as bywords .. . 


Nicole) 


Serves Industry's Non-Ferrous Needs 


























For well over half a century, American Industry has found 
AMCO a reliable and dependable source of high-quality copper, 
lead, zinc, tin, and other non-ferrous metals. 


This enviable reputation has been maintained by means 
of untiring efforts to improve the already high standards 
of quality and customer service for which AMCO 

has always been known. 





AMCO’s world-wide resources assure an uninterrupted 
flow of raw materials with which to supply Industry’s 
ever-increasing demands for “specification” metals. 


Outstanding examples of AMCO’s success in meeting 
Industry’s requirements are: 


OFHC®— Oxygen-free, high-conductivity copper of 
highest purity, developed expressly for 
electronics applications 


AMPHOS — Oxygen-free, high-purity copper with 
phosphorus added by an exclusive process, 
created for the special needs of tubing 
manufacturers 


UNIFORM® “Specification” zinc—tailored to meet 
consumers’ special requirements 


For further information on these and other AMCO 
products, please contact the Metal Sales Department— 





THE AMERICAN METAL COMPANY, LTD. 61 Broadway, New York 6, New York 


* For more information, turn to Reader Service Card, Circle No. 577 
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What you ought to know about 


deep drawn shapes and shells 


Hackney deep drawn shapes and shells permit product designers to 
reduce weight, save production time and lower unit costs—improve 
product appearance, increase strength and vibration resistance. Our 
experience in producing O.E.M. parts for manufacturers of many 
types of equipment can help you achieve similar results. Just keep 
these basic specifications in mind: 


Shapes: Cylindrical, spherical, tapered or conical. 
Capacities: From 1 quart to 70 gallons. 
Diameters: From 3 inches up to 32 inches. 


Depths: Up to 60 inches. Two half shells are easily welded 
together for extra length or symmetrical design. Open end can 
be closed by spinning to give an entirely seamless cylinder. 


Blank thicknesses: 16 gauge and heavier. 


Wall thickness: For working pressures up to 5,000 psi in the 
smaller diameters—up to 200 psi in the larger diameters. 


Metals: Steel, stainless steel, nickel, aluminum, magnesium, 
copper and many alloys. 


Write for details. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 


1442 South 66th St., Milwaukee 14 


52 Vanderbilt Avenue, Room 2019, New York !7 « 241 Hanna Bidg., Cleve- 

land 15 * 936 W. Peachtree St., N.W., Room II!, Atlanta 9 + 208 S. LaSalle 

St., Room 788, Chicago 4 * 559 Roosevelt Bidg., Los Angeles |7 + 136 Wallace 
Ave., Downingtown, Pa. 


Hackney 


et 
Ow WORKS 





CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
For more information, turn to Reader Service Card, Circle No. 476 
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headlinings in the futur: 

Conventional vinyl headlining. 
are somewhat unsatisfactory php. 
cause they do not transmit high 
frequency sound vibrations to the 
roof silencer. Perforations ¢ay 
correct this situation, but conyep. 
tional perforated vinyl costs ap. 
proximately 20% more _ than 
standard supported vinyl. A new 
type of supported vinyl is now 
available which appears to have 
promise. It is porous enough to 
allow normal sound transmission 
to the silencer pad, yet there igs 
enough vinyl on the surface to 
permit satisfactory cleaning. An 
over-all print can be used with 
this construction to hide the holes 
that provide the necessary poros- 
ity. 

Paper headlinings have been 
used, particularly in station wag- 
ons. Cost of paper compares 
favorably with that of cotton, and 
appearance is satisfactory for spe- 
cialized applications. However, 
paper is difficult to trim because 
it does not shrink. Also it does 
not have the desirable pliability 
and elastic characteristics. Poly- 
vinylidene chloride (Saran) has 
also been used, but its cost is 
high. 

Quality napped materials are 
often specified for luxury cars. 
They do not soil as readily as 
100% cotton and they look better, 
though they are approximately 
50% more expensive than all 
cotton headlinings. Wool heat- 
linings have improved cleanabil- 
ity and soiling characteristics, but 
they cost about four times more 
than cotton. 


One-piece headlinings 

The method of installing head: 
linings will change drastically 1” 
the near future, according to Mr. 
Terry. With labor costs rising, 
automobile engineers and stylists 
are simplifying their designs %° 
that pieces can be made in fewe! 
operations with less hand labor. 
By using some of the newer ma 
terials it is highly likely that 1 
will be possible to mold a head- 
lining assemby as one piece and 
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Every day sees new uses develop for 
Tenite Polyethylene. Here’s one that's 
cutting costs and simplifying assembly 
procedures for a leading manufacturer 
of dry cell batteries. 

Formerly, dry cells were finished by 
pouring molten pitch around the car- 
bon anode to seal the open end. But 
look how Ray-O-Vac speeds this opera- 
tion. A molded Tenite Polyethylene 
washer is force-fitted over the carbon 
rod and the metal edges of the cell are 
then crimped into the washer. Result: 
a water-tight seal, no electrical leak- 
age, and faster production. 

Design of the individual washers 
was no problem. But the design of the 
mold itself was. For collectively, 300 
vashers in one shot represented quite 

n intricate molding. Needed was a 
rlastic that flowed easily at normal 


hers 






of Tenite Polyethylene molded for Ray-O-Vac Company by Evans-Zeier Plastic Company, both of Madison, 


molding temperatures to completely 
fill every one of the 300 tiny mold cavi- 
ties. Small wonder, then, that Tenite 
Polyethylene was the plastic chosen 
by the molder of these washers. 

This Eastman plastic has exception- 
ally good molding properties. Its fast, 
even flow permits use of more compli- 
cated molds than were ever before 
practicable with Polyethylene. Investi- 
gate for yourself the production econo- 
mies that may result through use of 
easy-to-mold Tenite Polyethylene. In- 
vestigate, too, the ability of this plastic 
to add longer life, better performance 
or greater sales appeal to some prod- 
uct you make. For more information 
about this versatile plastic, write 
EASTMAN CHEMICAL PRODUCTS, INC., 
subsidiary of Eastman Kodak Com- 
pany, KINGSPORT, TENNESSEE, 


With TENITE POLYETHYLENE 
300 seals for dry cells 


can be made in one shot 








Wisconsin 


TENITE 


POLYETHYLENE 


an Eastman plastic 





~ For more information, turn to Reader Service Card, Circle No. 391 
















EXTRUDED 


ACADIA 
Has ’em All Four Ways 


Every customer has a right to his synthetic rubber 
parts the way he wants them. 

The more complicated the requirements, the easier 
for our engineers at Acadia to go to work. Our long 

‘ experience guides us in giving you exactly the char- 
acteristics you desire. We process synthetic com- 
ponents, for oil-resistance, good aging properties, 
strength, compression-deflection, or any combination 
you specify. 

And if you require resistance to heat or cold, 
remember Acadia SILICONE rubber stays resilient 
at 100° below zero or 500° above. Silicone is molded 
or extruded for gaskets, seals, ‘‘O” rings, washers, 
sheets, cut-parts and packings. 

There is an Acadia Sales Engineer serving your 
area. A letter will put him in touch with you. 


ACADIA “ 
P 





RODUCTS 


DIVISION OF WESTERN FELT WORKS 
4021-4139 West Ogden Avenue, Chicago 23, Illinois 
>> Branch Offices in Principal Cities 


MANUFACTURERS AND CUTTERS OF WOOL FELT 


For more information, turn to Reader Service Card, Circle No. 529 
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install it as a unit. Such head- 
lining is now being used jn ¢h, 
Plymouth Suburban. It made 
of a vacuum formed modified gty. 
rene material (Royalite). [t has 
the texture and color of viny], has 
ribs molded in and is completely 
self-supporting. 

A number of other materials 
are being considered for such one. 
piece headlinings. They include 
phenolic-impregnated glass cloth. 
rigid urethanes, pressed paper 
pulp and_phenolic-impregnated 
sisal. A low cost per unit of vol- 
ume is required for these mate- 
rials, since rigidity varies as the 
cube of thickness, while cost var- 
ies as the first power of thickness, 
Surface decoration must be done at 
minimum cost if such moldings 
are to go into volume production. 
Paint would probably be the least 
expensive method, though plasti- 
sol coatings are also being con- 
sidered. 


Molded headlinings must be 
self-supporting and dimensionally 
stable over a temperature range 
of —20 to 180 F and during wide 
humidity changes. Other physical 
requirements correspond to those 
of conventional headlining mate- 
rials. A disadvantage of the modi- 
fied styrene headliners is the high 
thermal expansion rate of the ma- 
terial. For example, over a tem- 
perature change of 200 F, a 
Royalite headlining expands ap- 
proximately 34 in. more across 
the car than the steel roof panel. 


Another type of headlining is 
being used in limited production. 
It consists of about four or six 
panels of 0.080-in. thick, untemp- 
ered Masonite. Panels are indi- 
vidually self-supporting and are 








New Silicon Carbide 

Coming in October 
A new type of silicon carbide 
has unusually high thermal con- 
ductivity, low thermal expansion 
and much better strength at 
high temperatures than existing 
types. This article gives detailed 
properties. 
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Wolverine Trufin 


—Big Step Forward 


in Heat Transfer 


Probably the most significant advance 
in heat transfer applications came with 
Wolverine Tube’s development of 
Wolverine Trufin—the integral finned 
condenser tube. 


Trufin is an extended surface tube 
with fins squeezed directly from the 
tube wall. Because of this it has more 
than twice the heat transfer surface 
of plain tube —extracts more BT U's per 
foot of tube. 


Wolverine Trufin is available in alumi- 
num as well as in copper, copper-base 
alloys and electric-welded steel. Because 
its fins are actually part of the tube 
wall they are unaffected by vibration, 
temperature changes or pressure 
variations. 


Trufin is available in five distinct types 
with fins varying in height and number 
per inch. High finned aluminum Trufin 
is particularly effective in air-cooled 
heat transfer applications. 


FREE CATALOG 
BIG HELP TO 
MANUFACTURERS 


A complete description of Wolverine Tube’s 
product line and fabrication facilities is 
contained in the General Products Catalog. 

our request will start it on its way to you 


without any obligation. Write today! 


DIVISIONS OF 
CALUMET @ HECLA, INC. 


CALUMET DIVISION 
WOLVERINE TUBE DIVISION 
CANADA VULCANIZER 
& EQUIPMENT CO.. LTD. 


FOREST INDUSTRIES DIVISION 


GOODMAN LUMBER CO. 


WOLVERINE TRUFIN® The Integral Finned Tube 





New Trends Noted: 





is becoming increasingly apparent. 


connectors. 





OTHER WOLVERINE 
ALUMINUM PRODUCTS 


coils and extra long coils. 


specifications. 







STRAIGHT LENGTHS 





Famed for its Tubemanship, Wolverine 
Tube produces aluminum tube in a 
wide range of sizes and alloys in both 
drawn and extruded form. This rigidly 
quality controlled product is available 
in straight lengths, medium length 


Still another of Wolverine’s varied 
operations is the production of ex- 
truded aluminum shapes to customer 





ALUMINUM TAKES NEW FORM 
IN WOLVERINE FABRICATION 


Today, wherever aluminum is used in the metalworking industry, a new trend 


By using the fabrication facilities of supplier firms like Wolverine Tube, many 
aluminum manufacturers are reducing their production operations and releasing 
manpower, floor space and equipment for other duties. The net result is a 
definite saving in time and money plus a real boost in efficiency. 


A prime example of Wolverine’s fabrication ability is found in its refrigeration 
evaporator sub-assembly which is proving a real time-saver to busy refrigeration 
manufacturers. This prefabricated assembly is composed of a bunch-type 
aluminum coil, a one-piece accumulator (produced in one operation by Wolverine’s 
exclusive Aluminum Spun End Process®) and two copper-to-aluminum 


Also important is Wolverine’s pro- 
duction of aluminum serpentine coils 
which give a maximum length of 
tube in small space. Other Wolverine 
fabrication facilities include finning, 
coiling, bending, flaring and expand- 
ing—to name but a few. 

PROCESS PATENT APPLIED FOR 


EVAPORATOR COIL 
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SERPENTINE COILS 
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t¢ WOLVERINE TUBE 


Division of Calumet & Hecla, Inc. 
1439 CENTRAL AVENUE, DETROIT 9, MICH. 


Manufacturers of Quality Controlled Tubing and Extruded Aluminum Shapes 


Wolverine Trufin is available in Canada through the Unifin Tube Co., London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N. Y. 


For more information, turn to Reader Service Card, Circle No. 574 
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This is an actual 
photo of a surface 
prepared by polish- 
ing and etching a 
cross-section of a 
forging, to reveal the 
“grain flow.”’ (x2) 


A PICTURE OF ADVANTAGES YOU 


can cet ONLY rrom FORGINGS 


In the picture above you see the grain flow ina forging. 


This picture demonstrates two things. First, the metal is 
dense and free from porosity. The impact or pressure of 
forging helps make it so. Such density is important when 
parts must have machined surfaces, when they must provide 
reliable strength and safety, and when they must be tight 
against leakage of liquids or gases. This quality reduces rejects 
and saves money. It contributes to safety and saves lives. 


Second, notice how grain flow lines follow the shape of 
the part. This improves impact resistance and fatigue strength 
of the part. In closed-die forging, these flow lines can be 
positioned, to give maximum properties where they are 
needed. As a result, forged parts can be lighter, safer, stronger, 
and frequently less costly. 


Thus this picture shows you why forged metal is metal 
you can trust. You can trust forgings for performance, and to 
save money. Find out how forgings can improve your products, 
your costs. Consult a Forging Engineer, and send for the 
booklets offered below. 


closed-die forg 4 4 g 


% DROP FORGING ASSOCIATION DPT MM 
419 S. Walnut St. * Lansing, Michigan 


for metal 
you can trust 










Symbolic emblem of the 
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joined by a plastics strip tha ;. 
snapped over a rolled meta) a 
tion that runs from roof rail tp 
roof rail like conventional he, 
lining bows. This type of assem. 
bly increases head room approxi. 
mately %4 in. and also DOSsesges 
the advantages of vinyl. If the 
Masonite is perforated, prope 
sound insulation can be achieyej 


| Elastomeric floor coverings 


The selection of rubber for 
floor coverings has been based yy 
rubber’s inherent durability, ep. 
formability, flexibility and ingyl:. 
tion properties. The basic rubbe 
comvound used in auto floor coy. 
erings is made to meet Saf 
classification R-705, which alk 
for 70 Shore durometer hardnex 
500 psi tensile strength and 150° 
minimum elongation. According 
to J. F. McWhorter of Ohio Rub. 
ber Co., the recent addition of 
long wearing, colorful and easily 

| cleaned elastomeric coatings fo 

| rubber provide a materia] thi 

| economically meets design compe 
tition. 

Colorful coatings may be mai: 
from a wide selection of elasto- 
mers in which colored pigments 
have been dispersed. Most widely 
used elastomers for color coatings 
range in toughness between higi 
modulus vinyl and low modult 
butadiene-styrene copolymers. V! 

| nyl coatings are harder and pr 
| vide much greater wear resistante 
| per unit of thickness than th 
butadiene-styrene coatings. 

Several types of color coatings 

| now being used in commertid 
| production are: 
| Calendered — Synthetic rubbe! 
coatings such as_ butadiene-st): 
rene copolymers can be joined " 
the rubber without cement 1! 
applying them hot on the calendet 
Because these are generally | 
modulus materials, they are © 
endered to a minimum thickness 
of 0.012 in. to provide required 
wear properties. . 
Sprayed — Water-suspended Vi 





€ For more information, Circle No. 469 


nyl dispersion coatings can » 
automatically sprayed on rubber 
Coated parts are then conveyt 
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Look for 
a® 


wheels that are practically wear-proof! 











. Kralastic rubber-resin—proved so outstanding in water meter 
BB covers, underground pipe, and in hundreds of other tough appli- 
E ie cations—now gives wheels wonderful new selling properties! 


5 A leading lawn-mower wheel manufacturer found Kralastic 
B wheels far superior to conventional steel or aluminum wheels. 
BS And dozens of end product manufacturers are already begin- 

ning to incorporate them in their products. 
Look at the advantages Kralastic wheels offer and you'll see 
why! 
@ lighter than aluminum! 
@ smooth, quiet running — never need oil! 


can’t rust, rot, or corrode! 
will bounce ten feet high from concrete — unharmed! 





abrasion resistant! 
non-warping, resistant to weather and most chemicals! 
thoroughly, permanently colored! 


quickly injection molded —relatively inexpensive! 


Look for Kralastic in the products you buy and sell—in 
: By Wheels, drawer slides, pulleys—wherever toughness and lack of 
friction are important. Feature the advantages Kralastic offers. 
It will help you sell the complete product. 


And if you're a manufacturer, see what Kralastic® can mean 
to you. Write us today. 


Naugatuck Chemical Division 


Naugatuck, Connecticut 


" \NCHES: Akron « Boston « Gastonia, N.C. « Chicago « Los Angeles « Memphis « New York « Philadelphia e IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
‘ubber Chemicals * Synthetic Rubber + Plastics Agricultural Chemicals * Reclaimed Rubber + Latices + Cable Address: Rubexport, N. Y. 
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GAR-FORMING is a unique 
electroforming process. It reproduces 
full-formed metal parts in any quantity 
to extraordinary accuracy and surface 
finish. Gar-forming is specially useful 
where precise, intricate part interiors 
are required. Please describe your 
problem when requesting data. 






PRECISION PARTS, INC. 


1 LUDLOW STREET, STAMFORD, CONNECTICUT 


ef 











NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Supplied To Your Specifications By... 






































products. 


NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY’S SMALL PARTS 





Ney offers wide experience in the development of sliding 
contacts, slip rings and assemblies, commutator segments 
and assemblies, brush and brush holder assemblies, and 
precious metal resistance wire. Call or write the Ney Engi- 
neering Department for consultation on any problem 
involving the use of precious metals to improve your 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. G, HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 


For more information, turn to Reader Service Card, Circle No. 424 
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a ee 


through ovens to eva rate | 


water and cure the vinyl. Coa: 
are approximately 0.00 
Fiulm—Viny] films calendere; 
approximately 0.004 in. in thia. 
ness can be used to coat ry} . 
floor coverings. An elastomer; 
cement is used to adhere the fin 
to the rubber. Films mus ' 
perforated to prevent. blisteriy, bh 
during cure of the cement. 
Solid_vinyls have been use; ; 
make experimental floor cove. 
ings. Service test results indica; 
that the thickness of such cove. 
ings should be approximate 
equal to that of the coated rubby 
material. Thinner vinyl covering 
have undesirable drape, loss | 
sharpness of surface design x 
poor resistance to cigarette bury 
The materials cost of solid color I 
vinyl is many times that of hi 
SAE-705 black rubber compow 


Longer Fatigue Life 
for Soft Solders 


Cyclic loading in the range 0 
20 psi at 255 F indicates a de 5 
nite superiority in fatigue 
for high tin solders over hig 
lead grades. Reporting on | 
subject at a recent ASTM mee: 
ing, H. E. Pattee and R. M. Evan 
of Battelle Memorial _Institu 
discussed also the effect of adi: 
tions of other elements on the lit 
of these solders. 

Zinc, bismuth and antimony it 
prove the elevated temperatut 
properties of tin-lead solders wht! 
present in small concentratiot 
but are detrimental at higher co 
centrations. Replacement of tw 
parts tin with one part lead all 
one part antimony increased th 
strength of 30 tin —70% lew 








solder but has the opposite effe’ Kes ; 
in 70 tin —30% lead solder. bs 
Under elevated  temperatilt ’ 


cyclic loading, additions of nickt. 
manganese, chromium, geri 
nium, tellurium and cerium have 
a beneficial effect on the 70 
—30% lead grade. 


(Books on p 2!) 




























Rogers impact phenolics for auto- 
. matic molding have these basic ad- 
' vantages: high strength per weight ratio, 
dimensional stability, built-in insulation 
and a smooth, handsome molded finish. They 
are available in colors and in a wide range of 
impact strengths. Why not investigate what these 
new impact phenolics can do to improve component 
quality and reduce costs. Write Dept. M for data sheets, 
or ask to have one of our technical representatives review 
our materials program with you. 
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ROGERS CORPORATION 


ROGERS, CONNECTICUT 





PRODUCTS 
DUROIDS—for Gaskets, Filters, Electronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates. 


SERVICES 


FABRICATING—including Combining, Coating, DEVELOPMENT—Research and Engineering of New Materials, 
and Embossing. Parts, and Products. 
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A NEW 





IN BEARING 
APPLICATIONS 


Availability of Sintered Powdered Metal Bearings and 
machine parts from a fully competent and technically 
responsible source opens the way to improvements in 
mechanical products. 


Bunting facilities for designing, engineering and 
manufacturing of Sintered Powdered Metal Bearings and 
parts are as comprehensive and responsible as the traditional 
Bunting competence in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales Engineers in the field and 
a soundly established Product Engineering Department put at 
your command comprehensive data and facts based on wide 
experience in the designing and use of Cast Bronze and Sintered 
Powdered Metal Bearings and parts. 


Write to our Product 


Engineering Department 







in Toledo or 
consult our nearest 


Sales Engineer. 








BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting Brass and Bronze Company ¢* Toledo 1, Ohio «+ Branches in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 437 
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BOOKs 


Symposium on Basic Effects of 
Environment on the Strength 
Scaling and Embrittlemen ,; 
Metals at High Temperatures, 
American Society for Testing yy). 
terials, Philadelphia 3. 1955. Pano, 
6 by 9 in. 120 pp. Price $2.75. ; 
The papers and discussions pre. 
sented at the Cincinnati Spring 
Meeting of the ASTM in 1955 ay 
believed to represent accurately th 
present status of the problem 
environment. The symposium wa 
sponsored by the General Research 
Panel of the ASTM-ASME Join: 
Committee on Effect of Tempers. 
ture on the Properties of Metals. 
The papers included are: “Th 
Role of Thin Surface Films in th 
Deformation of Metal Monocrys. 
tals,” “Structure of Oxides Formei 
on High-Temperature Alloys 4 
1500 F,” “Effect of Strain op 
the Oxidation of Nickel-Chromiun 
Heater Alloys,” “An Investigation 
of Intergranular Oxidation in Typ 
310 Stainless Steel,” “The Proper. 
ties of Oxidation-Resistant Scale 
Formed on Molybdenum-Base Alloys 
at Elevated Temperatures” and 
“Oxidation at Elevated Tempera. 
tures.” The book is illustrated with 
photographs, tables and graphs. 


Metal Statistics 1956. 4th 
Annual Edition. American Meta 
Market, New. York 388. 1956. Cloti 
4% by 6% in. 844 pp. Price $3.50. 

In this 49th edition the statistical 
coverage of ferrous and nonferrous 
metal industries has been appreci- 
ably widened: New statistical table: 
are: titanium ingot and mill product 
shipments; world mine production 
of nickel; refiners’ buying prices for 
copper scrap; consumption of solder 
in the U.S.; use of tin and lead in 
solder; consumption of manganes¢ 
ore; and consumption of alloying 
metals in steelmaking. 


1955 Proceedings of the Ameri- 
can Society for Testing Mater'- 
als. Volume 55. American Society 
for Testing Materials, Philadelph 
3. 1956. Cloth, 6% by 9% in. 1250 
pp. Price $12. 

This annual volume contains re 
ports and papers contributed to the 
Society during 1955. More than 8 
technical papers are listed, including 
the Gillett Memorial Lecture 0 
powder metallurgy by Fritz V. Lenel. 
Five of the papers are on elevated 
temperature properties of steels, cer 
mets and Inconel, and 12 concer? 
fatigue investigations of steels and 
nonferrous metals. 

(Reports on p 231) 
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Protecting molybdenum alloys 


Se PROPERTIES OF OXIDATION RESISTANT 


re Hxaphioiiadlisee 


2 evel 


. SCALES 


FoRMED ON MOLYBDENUM- 
BasE ALLOYS AT ELEVATED TEMPERA- 
tures. M. Gleiser, W. L. Larsen, R. 
and J. W. Spretnak, Ohio 


Speis r 


S ctate Univ. Feb 1955. 49 pp, graphs, 


tables. Available from Library of 
Congress, Photoduplication Service, 
Publications Board Project, Wash. 
95, D. C. Film $3.30, stat $7.80 (PB 


® 119850) 


Due to the limitations of external- 
ly applied claddings for protecting 
molybdenum base alloys from oxida- 
tion at elevated temperatures, a pro- 
gram of developing protective, self- 
regenerative scales on molybdenum- 
base alloys was conducted. Results 
of oxidation tests show: 1) molyb- 
date scales will form on molybdenum- 
nickel and molybdenum-cobalt alloys 
and are protective; 2) both nickel 
and cobalt molybdates spall upon 
thermal cycling; 8) spalling can be 
suppressed by addition of certain 
third components that stabilize the 
molybdate crystal structure. 


Ceramic cutting tools MINUTES OF 
SYMPOSIUM ON CERAMIC CUTTING 
Toots. Watertown Arsenal. Feb 1955. 
127 pp, photos, dwgs, diags, graphs, 
tables. Available from Office of Tech- 
nical Services, Dept. of Commerce, 
Wash. 25, D. C. $3.25 (PB 111757) 

Contents: “Processing Ceramics,” 
F. H. Norton; “Properties and Uses 
of Ceramic Tools,” E. Ryshkewitch; 
“Notes on Ceramic Tools,” W. M. 
Wheildon; “Molybdenum Boride Cut- 
ting Tool,” E, DiCesare; “Preparing 
Ceramic Tool Material,” B. Bovar- 
nick; “Machining Studies,” by W. B. 
Kennedy. 


Piezoelectric titanates P1Ez0- 
ELECTRIC TITANATE CERAMICS WITH 
Low TEMPERATURE COEFFICIENTS. 
Don A, Berlincourt, Brush Labora- 
tories Co. Nov 1954. 86 pp, graphs, 
tables, Available from Office of Tech- 
nical Services, Dept. of Commerce, 
Wash. 25, D. C. $1 (PB 111812) 

Properties of barium titanate 
compositions containing substantial 
amounts of calcium titanate. These 
compositions have improved tem- 
perature dependence of resonant fre- 
quency, electromechanical coupling 
and dielectric constant, as well as 
higher mechanical Q. 


Notch ductility of irons Nortcu 
VUCTILITY OF AUSTENITIC NODULAR 
‘RONS. R, BE. Morey and H. F. Bishop, 
al Research Laboratory. Mar. 
. 24 pp, photos, tables. Available 
" Office of Technical Services, 














































Protects 
Safety Record 
and Reduces 

Operating Costs 
with... 





Micro-Vision 


FREE! GET THIS EXCLUSIVE 
3-D MICRO-VISION BOOK 


At the world’s largest commercial air- 
craft maintenance base, in South San 
Francisco, Bausch & Lomb Stereomicro- 
scopes play an important part in insur- 
ing the safety and efficiency of United 
Air Lines planes. For 15 years inspectors 
have been using these optical aids for 
quick, sure identification of defects in 
cams, bearings, gear teeth, plating, con- 
necting rods, and many other engine 
parts. Cracks, plating inclusions, rough 
surfaces which might cause wear—they 
all show up vividly in natural 3-dimen- 
sional detail. These critical inspections, 
made during regularly scheduled engine 
overhauls, catch failures before they 
happen. The result: dependable 
safety... . lower operating cost. 


® See actual stereo 
views! 


® Know /ow and 


where to use 





Stereomicroscopes! 


@ Fit exact model to job needs with 
unique Selector-Chart! 


WUWnite TopAay for Manual D-15. 


Bausch & Lomb Optical Co., 83309 
St. Paul St., Rochester 2, N. Y. 








STEREOMICROSCOPES 


America’s only complete optical source 
. . . from glass to finished product 








For more information, turn to Reader Service Card, Circle No. 413 


SEPTEMBER; 1956 ¢ 231 














ae EE EE ee Oe 





For more information, turn to Reader Service Card, Circle No. 365 





















































Here’s high precision production on 
automatic equipment that delivers 
continuous uniformity from the first to the 
millionth unit! Economical production, 
minimum scrap add up to low piece prices 
that will surprise you. Upset Pins 

of the types shown made from any 
workable metal or alloy . . . in wire 
diameters from .010” to .090”. Flanges 
accurately positioned to your specifications. 
Flanges and heads with rounded edges. 
Send blueprints or samples for estimate. 


ART WIRE & STAMPING co. 7A Boyden Place, Newark 2, N. J. 





FABRICATING... 


Close tolerance production from steel, 
stainless steel, aluminum, magnesium, 
titanium and other types of metals. 


@ METAL SPINNING—Up to 180 


Inches Diameter on World's Largest 
Horizontal Spindle Lathe. 


@ DEEP DRAWING—p to 350 Tons 
@® WELDING—lInert Gas, Arc, Oxya- 


cetylene. 


® FABRICATING Aluminum Container 


Components for Ord- 


® ASSEMBLING nance (61-S-T6) 












* Your Drawings 
and Specifications 
will bring prompt 
qvotations. Bulle- 
tins upon request. 





Aluminum Fairing 
32” Dia. x 53” High 


Metal Spinning Div. PHOENIX PRODUCTS CO. 
4719 N. 27th Street Milwaukee 16, Wis. 
For more information, turn to Reader Service Card, Circle No. 457 
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REPORT; 


Dept. of Commerce, Wash. 25, D, ¢ 
75¢ (PB 121014) : 

Two types were investigated }y 
means of the drop weight test, Ino, 
containing less than 0.6% chromiyy 
(Class B) have extremely low j; 
ductility transition temperaturg 
and are recommended for low tgp, 
perature applications involving ». 
vere service conditions. Irons wij) 
1.6 to 2.25% chromium (Class 4) 
have erratic notch ductility. 


NoTtcH DUCTILITY OF COMMERCI 
MALLEABLE IRONS. H. F. Bishop 
G. A. Sandoz, N. C. Howells ai 
W. S. Pellini, Naval Research [,. 
boratory. Mar 1956. 26 pp, photos 
diag, graph, tables. Available fron 
Office of Technical Services, Dep, 
of Commerce, Wash. 25, D. C. 7 
(PB 111999) 

Drop weight explosion crack. 
starter and Charpy V-notch test 
were used to establish: 1) nil du. 
tility transition temperature, 2) 
relative level of resistance to fra. 
ture initiation and propagation % 
temperatures above the nil ductility 
transition, and 3) general signif. 


cance of the low level transitin 


curves in irons having ultra-shan 
notches. 


Printed circuit adhesives AbDui- 
SIVE FOR COMPOSITE MATERIALS Us®) 
IN PRINTED CIRCUITRY. R. M. Hougi- 
ton and V. G. Lorenzini, Houghton 
Laboratories, Inc. Mar 1955. 41 pp, 
tables. Available from Office of Tech- 
nical Services, Dept. of Commerce, 
Wash, 25, D. C. $1.25 (PB 111869) 

Final report for period, Mar 1), 
1953 through Mar 14, 1955. All stud: 
ies were primarily on improving 
bonding of copper foil to different 
base laminates. 


Treated magnesium surfaces i: 
SEARCH ON ‘TREATED MAGNESIUM 
Surraces. S. EF. Rohowetz, Bjorksten 
Research Laboratories, Inc. Juwij 
1955. 187 pp, photos, diags, graphs, 
tables. Available from Office 4 
Technical Services, Dept. of Con 
merce, Wash. 25, D.C. $4.75 (PB 
121140) 

Corrosion resistance tests include! 
pH increase in 1N KCl, open circut 
potential comparisons, short circul! 
current comparisons and hydrogel 
evolution rates in 1N KCl (gas? 
metric method), the last being most 
promising. Tests of adhesion of 20 
chromate primer to treated surfacts 
included shear, tension, and impact 
ultrasonic vibratory and pressure 
sensitive type tests (qualitative). 


(more Reports on p 234) 
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| out-of-round recess in the stem socket 


Investment-Cast in One Piece... 
5 Secondary Operations Avoided 


This intricate valve disk and stem socket were investment difficult machining operations. 


cast at a considerable saving in machining, assembling, and An assembly operation, which would have required 


precision locating devices, was also avoided. The stem 
. 0.225 in. from the 


joining costs. The disk is produced in an odd shape and has 


a concave rim with a 240-degree groove. There is a tapered, socket had to be accurately located . . 


. The disk and socket centerline of the disk. This location was held to within 








were designed and produced as one integral casting. 


The shape of the disk, vital to the proper functioning of 
the part, was cast to size. A contour machining operation 
would have been required to produce this shape by other 
methods. The groove in the rim of the disk, and the stem 


socket, were also cast to size . . . thus eliminating two more 





Chicago - Cleveland - Detroit - Houston - Los Angeles - 


plus or minus 0.005 in. on the finished part by the invest- 
ment-casting method. 

Reducing production costs by eliminating secondary 
operations is only one of the many advantages of Haynes’ 
For the full story 
call or write to any of the District Sales Offices listed below: 


precision-investment-casting process. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


luce 


General Offices and Works, Kokomo, Indiana 


Sales Offices 
New York - San Francisco « Tulsa 


“‘Haynes”’ is a registered trade-mark of Union Carbide and Carbon Corporation 


For more information, turn to Reader Service Card, Circle No. 422 
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For more information, turn to Reader Service Card, Circle No. 452 
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Design and } 
Development 


. = - . , 
Engineers: ‘ ce. 7) 
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The I-S short run department can save you 

time and money in the planning stage or whenever 
production quantities required are limited, 
Precision springs in small lots are produced quickly 
and economically... designers can check springs 
for performance and design prior to ordering production 

runs. If you have a problem, ask I-S specialists for a 

recommendation on your specific spring applications. 


Specify I-S Beryllium Copper Springs 
for High Strength and Endurance: 
For further information on |-S Micro- 
Processed Beryllium Copper Springs, 
consult Sweet's Product Design File 

or write for our latest Catalog. 


+ + PROCESSED” 






BERYLLIUM COPPER SPRINGS 


INSTRUMENT SPECIALTIES CO., INC. 
224 Bergen Blvd. « Little Falls, N.J. 
Telephone: Little Falls 4-0280 
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IMPACT EXTRUSIONS: CONDENSER CANS AND SHELLS. § 
ALUMINUM - ZINC - MAGNESIUM _- LEAD - SILVER 








For more information, turn to Reader Service Card, Circle No. 544 
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Fibrous glass DEVELOPMEN?r 
FIBROUS GLASSES HAVIN 
ELASTIC MOopDULI. G. R. hlan 
Owens-Corning Fiberglas ( Nor 
1955. 112 pp, photos, diags, tables 
Available from Office of Technicg 
Services, Dept. of Commerce, Wash, 
25, D. C. $3.00 (PB 111789 

A 50% increase in modulus of 
elasticity of fibrous glass was 
achieved by continuous formation of 
fibers of a calcium aluminate glass 
in a small textile glass bushing, The 
glasses are resistant to hydrofluoric 
acid, but are completely soluble jp 
hydrochloric acid. Dielectric op. 
stants are higher than that of pres. 
ent textile glass. Loss tangents were 
about same. Exploratory study of 
glass-plastics combinations using 
calcium aluminate glass was initiated, 
Best coupling agent was Volan A. 


Low alloy steels SURVEY OF TH: 
EFFECT OF AUSTENITIZING TEMPERA- 
TURE AND RATE OF CONTINUOUS CO0L- 
ING ON THE STRUCTURE AND 700 F 
TO 1200 F PROPERTIES OF THREE Low. 
ALLOYED STEELS. K. P. MacKay, A. 
P. Coldren, A. I. Rush and J. VW. 
Freeman, Univ. of Michigan, for 
Wright Air Development Center. 
Jan 1956. 77 pp, photos, graphs, 
tables. Available from Office of 
Technical Services, Dept. of Com- 
merce, Wash. 25, D.C. $2.00 (PB 
121149) 

The three steels were Ni-Cr-Mo 
(SAE 4840), 1.25 Cr-Mo V (“17-22- 
A”S) and 8 Cr-Mo-W-V (H-40). 
Fully bainitic structures (predom- 
nantly upper bainite) had maximum 
strength, the best combinations of 
strength and ductility being obtained 
when large sections were normalized 
from the lower austenitizing tem 
peratures—1750 F for SAE 4840 
and “17-22-A”S, and 1950 F for H- 
40. All three steels increased in 
strength as the cooling rate after 
normalizing was slowed by increas 
ing effective bar diameter from 1 
6 in. 


Chromizing titanium carbide 
CHROMIZING OF TITANIUM CARBIDE 
Cermets. R. L. Wachtell and R. P. 
Seelig, Chromalloy Corp. May 1954: 
10 pp, tables. Available from Lr 
brary of Congress, Photoduplicatim 
Service, Publications Board Projet, 
Wash. 25, D.C. Film $1.80, sta! 
$1.80 (PB 120267) 

Titanium carbide cermets bonded 
with nickel-molybdenum or with iron 
silicon can be chromized. Oxidation 
resistance of both compositions Ww 
markedly improved. The protectivé 
case is not disturbed by thermal cy 
cling. 
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/New Micarta® silicone-glass insulation 
boosts hp rating 50 to 75%! 


With MicaRTA silicone-glass insulation, hp ratings can be increased 
50 to 75% over Class A and Class B motors without exceeding the 
temperatures of Class H insulation. 


Here’s why: 


® ability to withstand high or overload temperatures because of 
greater heat-resistant qualities 


e better dielectric strength at high temperatures and in humid 
atmospheres 


In addition, MICARTA silicone-glass tape can actually reduce size and 
weight of motors up to 50% over conventional material. If you’re 
esigning a smaller unit, you'll want to put this space saver to work. 


In the MICARTA line you'll find a mew bias glass silicone rubber 
tape with good tensile and tear strength, good abrasive resistance, 
and minimum deformation after elongation. Other combinations of 
silicone, rubber, and glass offer the same advantages for a variety 
of applications. J-06630 


WATCH 3 wel, ESTINGHOUSE WHERE BI1@ THINGS ARE HAPPENING TODAY! 


° For more information, turn to Reader Service Card, Circle No. 511 
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For complete 
technical information 


mail this coupon 


Westinghouse Electric Corporation 
MICARTA Division, Trafford, Pennsylvania 


Please send complete technical data on MICARTA 
silicone-glass insulation 
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Phillip L. Williams has be: 
pointed manager of reinforced 
tics engineering developmen 
Owens-Corning Fiberglas Corp., and 


= J c 


John S. McBride has been named 
technital manager, Plastics Rein- 
forcement Lab. 


Robert Ramsbotham is now chief 
engineer in the Fabricating Div., 
Plume & Atwood Mfg. Co. 


Gordon W. Smithson has been pro- 
moted to vice president and chief 
engineer, Potter & Johnston Co. 


Richard A. Wilkins, vice president in 
charge of Research and Development 
Dept., Revere Copper and Brass Inc., 
was recently elected a Fellow of the 
Institute of Metals in London. Mr. 


fara peel S¥ rs 








Wilkins is the first nonresident of 
the British Isles to receive this dis- © 
tinction. 
Charles D. Branson has been made 
assistant director of research, Robert- 
shaw-Fulton Controls Co. 
Arthur J. Williamson has been ad- 
*L: vanced to executive vice president, 
he parece to semi-high- mf Tube Reducing Corp. 
speed production board drilling 150 holes ae ' 
—at lowest possible cost ap per minute on Stanislaus Skowronski, research en- 
BY arte he gineer at Anaconda Co.’s Raritan 
The Du Mont Pantodrill requires 4 ACCURACY Copper Works, International Smelt- ¥ 
no expensive tool or yig making. = 0.010” center-to-center * ing and Refining Co., retired July 1. - 
A simple template, made ona 2 hee Mr. Skowronski had been with the 
drill press, or the Pantodrill it- ;, TEMPLATE on Si Anaconda organization since 1912. 
. Made i OO ae 7 ' 
self, piagehetigy as 8 guide to accu- Yq Risen oa Se Kenith G. Strunk has been appointed - 
rate drilling of up to thousands & " Page! administrative director of engineer- 3 
of production pieces. bec et ay ing, Breeze Corporations, Inc. 
The Pantodrill may be oper- (ema Si eS. Pa ae es William Wilson has been given the 
ated by unskilled personnel at a newly created position of director of 
speed of up to 150 holes per minute with an accuracy of 0.010” center- research and development at A. Fink! 
to-center. The Pantodrill operates on a simple, foolproof principle & Sons Co. 
which completely eliminates rejects due to misdrilling. Dr. A. Eugene Schubert is now man- 


ager of General Electric’s Chemical 


A pressure sensitive feed on the drill head automatically adjusts feed 
Development Dept. 


rate for all types of materials. Boards may be stacked up to 1” thickness 
so that a quantity may be drilled simultaneously. Ted M. Kersker, formerly chief tex- 


WW: , , ad tile engineer for Goodyear Tire & 
The Pantodrill is the answer to economical pilot runs, or limited Rubber Co., is manager of fabric de- 
production runs. 


velopment for all tire divisions of 
the company. 


Send for complete details on the John B, Seastone has been made di- 


Pantodrill. It costs only rector of Technical Div., Olin Mathie- 
son Chemical Corp. 


—< 


“f $4 uy <y 5 oo William Bradford Peirce, past presi- 
dent of the American Society of Tool 
INDUSTRIAL ELECTRONICS—DEPT. MM Engineers and retired vice president 

760 BLOOMFIELD AVE. 


of research and development {oF 


Flannery Bolt Co., died July 4 at “8. 
ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, NEW JERSEY (News of Companies on p 25°) 


For more information, turn to Reader Service Card, Circle No. 449 
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for semi- and full-automatic welding 


Here’s another new Metal & Thermit product — 
the M & T constant voltage rectifier-type DC 
Welder as developed originally by the Glenn Co. 
When used in conjunction with a constant speed 


wire feed for semi- and full-automatic welding, 
it 


SIMPLIFIES OPERATION — for all practical purposes 
it maintains a constant arc length during entire 
welding cycle, thereby assuring a uniform deposit. 


IMPROVES WELDING—uniform deposits are of high 
quality, regardless of conditions which normally 
affect arc length such as poor fit-up, tack welds, 


WELDING SUPPLIES 
RADIOGRAPHIC EQUIPMENT 
PLATING MATERIALS 
ORGANIC COATINGS 
CERAMIC MATERIALS 
TIN STIN: CHEMICALS 
METALS & ALLOYS 
HEAVY MELTING SCRAP 


GENERAL 


etc. — avoids undercutting on horizontal welds. 


SPEEDS PRODUCTION — instantaneous starting and 
recovery get job underway faster with higher aver- 
age rate of deposit — practically eliminates rejects. 


CUTS POWER AND INSTALLATION COSTS—high effi- 
ciency and power factor permit lower wiring and 
operating power costs. 


M & T Controlled-Arc Power Supply units are 
saving time and cutting costs on many semi- and 
full-automatic welding operations. Write for de- 
tails on how they can help you. 


RAHWAY, 


For more information, turn to Reader Service Card, Circle No. 479 
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M&T CONTROLLED-ARC POWER SUPPLY 


METAL & THERMIT 


CORPORATION 


or Ff. ms PP 
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| You can? equal it news of | COMPANIES 





| for Abrasion, Chemical and 





Thermel, Inc., has moved into its ney 


Im T | I factory and office at 9400 R 
pac Res stance Rd., Franklin Park, Il. 


athe U. S. Steel Corp. has announee 
\ | plans to increase the ironmakine 

er) . . hy 

s —. capacity of Fairless Works by 50%. 


J ome | A new blast furnace will be installe, 









Ideal for at the Morrisville, Pa., plant. 

. its name to F. J. Stokes Corp. 
and other Youngstown Manufacturing, Inc., };; 

‘ INDUSTRIAL USES acquired the facilities of Ford Mould. 
Ma ' ing Co. 

Here is an optically clear rigid plastic thermoset comparable Continental Can Co. has opened ; 
to polished plate glass in lustre, smoothness and resistance new $7 million laboratory for re- 
to chemicals, wear, abrasion and weathering. search and engineering in Chicago. 
Get top performance from CR-39! We will precision- Austenal Laboratories, Ine., has 
fabricate and cut it to your exact needs! Write us today for changed its name to Austenal, Inc. 


complete details on CR-39 and our various other products. Bohn Aluminum & Brass Corp. ha: 


“nm purchased 30 acres of land near But- 
Manufacturers ler, Ind., which will b ed as the 
CAST OPTICS CORP. OE RD. ona me aa saan re 2 alu- 


Plastic minum rolled rod. 
Sheets 






DEPT. N, 123 NEWMAN ST., 
HACKENSACK, N. J. 


ed al REPRO 


Brooks and Perkins, Inc., and Don. 
eet ea ae — inion Magnesium, Ltd., will have 

joint ownership of a new high purity 
magnesium plant—Alabama Metal- 
lurgical Corp.—to be constructed in Whe 


























Selma, Ala. The plant is expected Cast 
to be in operation in 1957. 
Pyron Metal Powders. | sie: taterstories nas commie FR °° 
| negotiations to acquire all the out- ; this 
f | Standing common stock of Geo. A. B® test 
or | Coleman Co., Inc., owner of Pacific , 
BETTE O | Plastic Products. , mn 
¢ P d 
TER POWDER METALLURGY Foote Mineral Co. has announce ys 
| plans for a substantial expansion of Jy ™4! 
TYPES AVAILABLE METALLURGICAL USES production facilities at its Electro- Hew 
3 manganese Div. The new construc- 
° Hydrogen Reduced Iron © Bearings and Structural tion, expected to cost about $2 mil- stre 
Powder Parts lion, will be started immediately chat 
© Annealed Electrolytic Iron ® Scarfing and Welding Rods with completion expected in early 
Powder © Cutting Wheels and Tools 1958, gs 
© Friction Materials General Electric Co.’s Carboloy Dept. 
© Ferrous Alloy Powders ® Seed Cleaning is now known as Metallurgical Prod- ’ 
® Special Grade Iron © Pharmaceutical Use ucts Dept. 1 
Powders © Chemical Applications Gomar Mfg. Co. has moved into 4 
new, larger plant at 1501 Blancke ay 
St., Linden, N. J. 
A test sample of the NIAGARA 100 Mt. Vernon Die Casting Corp. is 
| MESH IRON POWDER will prove to making extensive alterations and 
F ABRICATORS : you that you CAN eliminate dimen- adding 20,000 sq ft to its plant. 
pe growth problems on iron-copper National Bureau ‘of Standards has 
ey selected 550 acres of land near 
Gaithersburg, Md., for relocation of 
‘ . . the Washington laboratories. Trans- 
Write for Information and Technical Data to: feh@e Upsrations to the new location 
is expected to be completed in about 
PYRON CORPORATION Box E, LaSalle Station, Niagara Falls, N. Y. five vidi * 
(continued on p 2/0) 

















For more information, turn to Reader Service Card, Circle No. 468 
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LIKE TEST BAR- 


LIKE CASTING 




























When you purchase Frontier 40-E Aluminum Alloy 
Castings from a foundry licensed to produce this alloy, 
you are assured of the high qualities that have made 
t this alloy famous. All licensees are required to send 
™ test bars to the technical research laboratory of the 
Frontier Bronze Corporation for complete analysis 
i and physical testing. This quality control is strictly 
— maintained. 

Frontier 40-E Aluminum Alloy is noted for its high 
strength. It is also a well established fact that the 













FRONTIER 40-E TEST BAR CASTING 
Yield Strength 23,500 22,700 
Tensile Strength 36,600 35,500 
Elongation 75 75 

















) 









When the Metal is , 
}FRONTIER 40-E* Aluminum Alloy! | 


----—-—--—-—-—------+ 
Zz 
> 
<= 
ca 


FRONTIER BRONZE CORPORATION 


4874 PACKARD ROAD, NIAGARA FALLS, NEW YORK 


For more information, turn to Reader Service Card, Circle No. 398 



















Shown above is the new Derrick 
Eccentric Motor Housing made of i 
Frontier 40-E* Aluminum Alloy. 


physical properties that spell high quality in the test 
bar are duplicated in the product casting. And here’s 
another feature of Frontier 40-E. High strength is 


obtained by natural aging at room temperatures. Heat 





treating is mot necessary. Frontier 40-E Aluminum 
Alloy is of special value for parts that must be light 
in weight yet strong enough to resist distortion or 
deformation. 
Yes, like the test bar, so is the casting when the metal 


is Frontier 40-E Aluminum Alloy . . . see table. 








Please send me a copy of the Alloy Data Book 
giving Engineering and Metallurgical Facts on the physical | 
properties of Frontier “40-E”. 


Ci Agi ss< panoprrecensetipitcdnnterttiesopencee 


PEP ci srecthiip Atlin stegihitiigeipers-rcqnvemnet 
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ae §=6America’s newest and finest 


Stereoscopic Microscope 


oF 


Outstanding Features 


True three-dimensional erected image - Top quality optics...low 
reflection coated + Reversible and inclined body - Long working 
distance - Large field of view - Wide range of magnifications - 
Broad selection of models - Dove-gray EPOXY finish - Advanced 
styling and design» LOW PRICE. 

F-us— Revolutionary MAGNI-CHANGER 


We 





WORLD'S MOST MODERN, VERSATILE, AND COMPLETE LINE OF STEREOSCOPIC MICROSCOPES 































; Dept. H-134 
\ ' Pr > ¢ NEW Gentlemer. 
I I ( I( ( BROCHURE Rush new CYCLOPTIC brochure, $B36 
JUST OFF THE | 
yiteal PRESS ... Name | 
| ( WRITE FOR inDicces 

YOUR COPY | 
, City Zone Senteeee i 





For more information, turn to Reader Service Card, Circle No. 446 
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news of | COMPANIES 


Morris P. Kirk & Son, Ine., gy) 
sidiary of National Lead Co,, has 
acquired controlling interest in Pip. 
neer Aluminum, Inc. This compan 
has been formed to consolidate an; 
carry on the activities of Pionee, 
Aluminum Supply Co., Pioneer To) 
Engineering Co., Consolidated Casi. 
ing Co. and Republic Smelting ani 
Refining Co. 


National Lead Co.’s Doehler-Jaryi; 
Div. has in service a new die casting 
plant located near Pottstown, P,, 
This operation complements the 
other Doehler-Jarvis plant in Potts. 
town which has been in operation 
since 1924, 


National Lock Co., Rockford, Ii, 
broke ground recently for its new $5 
million fastener plant. Occupancy i; 
expected within a year. 


Permacel Tape Corp. has purchased 
LePage’s, Inc. The latter firm wil! 
continue as a separate company with 
its own management. 


Ransburg Electro-Coating Corp. ha: 
announced plans for construction of 
a new million dollar building to be 
located at 4000 W. 56th St., Indian- 
apolis, Ind. 


Rogers Corp. has announced plans 
for increasing the production capac- 
ity of Cellular Rubber Products, Inc. 
which it recently purchased. 


Joseph T. Ryerson & Son, Inc., has 
changed the name of Ryertex-Glyc 
Div. to Industrial Plastics and Bear- 
ings Div. 


Schenectady Varnish Co., Ine., has 
established a new Electrical Testing 
and Development Laboratory at the 
firm’s headquarters in Schenectady, 
N. Y. 


Sharon Steel Corp. will construct 4 
modern $6 million electric furnace 
shop at its Roemer Works, Farrell 
Pa., which will double present capac: 
ity of the company to produce stain- 
less and high alloy steels. 


Superior Tube Co. has announced the 
creation of a Nuclear Products Div. 
which occupies plant facilities iD 
Trappe and Phoenixville, Pa. The 
division fabricates subassemblies ané 
components used in the core 
nuclear power reactors. 


Vitro Corp. of America has col 
tracted to acquire majority interes! 
in Thieblot Aircraft Co., Inc., an 
the latter company will become 4 
wholly owned subsidiary of Vitro. 

(News of Societies on p 242) 
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Help develop the world’s first 
nuclear powered fleet 


Nuclear power offers tremendous advantage for 
naval vessels. From the fuel standpoint, cruising 
ranges are virtually unlimited—even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Major advances 
in many areas are necessary. 

These include: the development of fuel alloys; the 
development of clad alloys; fuel element development; 
and technical control of fuel elements and fuel and 
clad alloys. At Bettis you will have a choice of work- 
ing in either Basic or Applied Metallurgy. You may 
prefer to conduct basic research in areas like these: 
!) Solid phase transformation, 2) Corrosion kinetics 


BETTIS PLANT 


and mechanisms, 3) Effect of irradiation on metals, 
4) Internal friction studies, 5) Study of equilibrium 
diagrams. 

To do this, Bettis Plant needs farsighted men. 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Plant. 

Atomic experience is not necessary. 

What’s more, Bettis Plant is in Pittsburgh’s 
South Hills. Here you can enjoy good living in 
pleasant suburbs near the plant, and still be conveni- 
ent to one of the nation’s most progressive metro- 
politan areas. 

Educational opportunities are exceptional. West- 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities. 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address 
Mr. A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A73, P.O. Box 1468, 
Pittsburgh 30 Pa. 





Westinghouse 


For more information, turn to Reader Service Card, Circle No. 527 
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GET THE FACTS ON 
LONG WEARING 


LOW FRICTION 


UNIQUE (OIL-FREE) 


SELF-LUBRICATING 


Ar 


EXCELLENT DURABILITY - CONSTANT 
COEFFICIENT OF FRICTION - APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
(—450° to +700°F.) 

OPERATE DRY, OR AT HIGH SPEEDS 
SUBMERGED IN WATER, GASOLINE OR 
LIQUID GASES - NON-CONTAMINATING 
IN FOODSTUFFS - EXCELLENT FOR 
CURRENT-CARRYING BEARINGS 


GRAPHALLOY is widely used for self- 
lubricating piston rings, seal rings, 
thrust and friction washers, pump vanes. 
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BRUSHES * CONTACTS 


GRAPHALLOY has high-performance 
electrical properties: low electrical 
noise, low and constant contact drop, 
high current density, minimum wear! 


Brush Holders and Assemblies, Coin Sil- 
ver Slip Rings and Assemblies available. 








Please send date on Graphalley Oil-Free BUSHINGS. 
Send dete on BRUSHES and CONTACTS. 
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| Stone & Webster Engineering Corp. | 


| Drop Forging Assn. has announced | & 
| the election of new directors for 





news of | SOCIETIES 





American Society of Mechanical En- 


gineers has nominated William F. | 


Ryan to serve as 1956-57 president. 
Mr. Ryan is 


and senior consulting engineer of 


vice president, director, 


| three of the association’s six geo- 
| graphical groups. Named were: Ed- 








ward F. Pytka, controller, Moore 
Drop Forging Co.—Group I; Jack 
Malugen, president, J. H. Williams 
& Co—Group II; Emery M. Cook, 
executive vice president, Transue & 
Williams Steel Forging Corp.—Group 
IIT. 


Magnesium Assn., at its annual 
meeting in Colorado Springs, elected 
as a vice president P. B. Craighead, 
president of Magnesium Products of 
Milwaukee. 


Manufacturing Chemists’ Assn. has 
elected John L. Gillis chairman of 
the board. Mr. Gillis, vice president 
of Monsanto Chemical Co., succeeds 
John R. Hoover, president of B. F. 
Goodrich Chemical Co. 


Steel Founders’ Society of America 
has announced a third product de- 
velopment contest. National mone- 
tary awards totaling $6300 will be 
made. Closing date is June 1, 1957. 


Vacuum Metallizers Assn. was re- 
cently organized by American manu- 
facturers engaged in metal coating 
plastics films by vacuum processes. 
Milton Hammer, president, National 
Metallizing Corp., was elected presi- 


dent. 





Alloy Casting Institute elected the 
following officers at its annual meet- 
ing in June: president—Bradley B. 
Evans, sales manager, Empire Steel 
Castings, Inc.; vice president—F. M. 
Fahrenwald, president, Fahralloy 
Co.; executive vice president and 
treasurer—E. A. Schoefer. 


American Society of Tool Engineers 
has been presented a special award 
by Industrial Diamond Assn. of 
America. ASTE was given the award 
“in recognition of its service to the 
industrial diamond industry and 
American industry in general by its 
sponsorship of the Industrial Dia- 
mond Symposium in Chicago, March 
19-21, 1956, and in particular for its 
cooperation with the management of 
the Industrial Diamond Assn. of 
America, through these many years, 
in the fields of technical education, 
exhibitions and standardization.” 
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Research has produced 
“KARAK’’. Let's put 
our heads together and 
see if we have something 
for you. 

Pictured precision 
seals are illustrations of successful 
“KARAK” applications. 

Carbon graphite seals—stationary 
or rotating—solid or sectional. Non 
contaminating and inert in most acids 
and alkalis. KARAK will seal water, 
steam, aircraft fuel, gases, grease and 
many less common materials. 

Adaptable grades of KARAK meet 
an impressive array of physical and 
chemical requirements. Extreme re 
sistance to thermal shock, withstands 
heat to 7OO°F in air, wide hardness 

range, transverse strength to 14000 
psi are all variable 
properties of KARAK. 


Would you like to know 
more about KARAK? 


THE OHIO CARBON 
COMPANY 


508 BEREA RO i | ae 


For more information, Circle No. 369 
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Titanium bore of steam jet ejector 
installed at DuPont shows no corro- 
sion despite exposure to hydrochloric 
acid and high velocity steam. Pre- 
viously, bore of different material 
had to be replaced frequently. Com- 
pare titanium bore to cast-iron flange. 


ee 
Use of titanium in an anodizing 
rack has increased useful life from 
forty-five hours to one year. The 
sulphuric acid electrolyte used in 
anodizing operations quickly at- 
tacked the material previously used. 
Made by R. W. Renton Co. 





Valve made of titanium for han- 
dling corrosive materials. Titanium 
is now much easier to fabricate 
than it was even a year ago. Thus 
piping, tubing, and complicated 
fittings are now available. Made 
by Autoclave Engineers, Inc. 











Where use of Titanium piping is in- 
dicated, it can mean fewer shutdowns, 
contribute to safer operation. These 
Ladish Seamless Butt Welding Fit- 
tings, by Ladish Co., show versa- 
tility in fabrication of variety of fit- 








tings ... elbow, tee, cap, and reducer. 


Where TITANIUM stops corrosion 





DESIGN AWAY CORROSION 
WITH TITANIUM 


New booklet lists available data on tita- 
nium's§ Corrosion-resistant properties, 
Shows typical applications, and includes 
corrosion data charts covering behavior 
with many common acids and industrial 
chemicals. For free copy write Mallory- 
S ‘lee Oem Corporation, Dept. G-9, 
aX . 10, 


e Titanium offers outstanding re- 
sistance to many common corro- 
sive media, including some of the 
most troublesome industrial 
chemicals — nitric acid, moist 
chlorine, chlorinated organic or 
inorganic compounds, etc. Tita- 
nium is not susceptible to stress 
corrosion, and resists pitting 
attacks in solutions which affect 
other metals. 


Use of this new metal can end 
costly shutdowns, replacements, 
and hazards from corroded parts. 
Wherever corrosion presents a 
tough problem, we suggest you 
investigate titanium. Write and 
tell us the nature of your cor- 
rosion problem—our service 
engineering group can furnish 
technical data, and will propose 


a plan for economical evaluation. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 


For more information, turn to Reader Service Card, Circle No. 569 
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[,!bsiloy 
SILVER-TUNGSTEN 
CONTACTS 


measure up to the job 


* FOR CIRCUIT BREAKERS 


The rigid requirements of circuit 
breakers — compact design, low 
temperature rise, high interrupt- 
ing capacity — demand Gibsiloy 
silver-tungsten electrical contacts. 


* RIGHT PROPERTIES 


These Gibsiloys have low contact 
resistance, high current-interrupt- 
ing capacity, non-welding and 
other properties which mean 
trouble-free breaker operation. 


® FLEXIBILITY 


Gibson’s large range of silver- 
tungsten metal combinations and 
forms—plus our engineering skill 
in adapting the right contact to 
your product—can be a vital asset 
to you. 


* SERVICE 


Contacts are our business. Our 
round-the-clock production de- 
voted to this one field means quick 
delivery of quality contacts. Let us 
know your needs. 


ELECTRICAL CONTACTS 


Gipson Ecectric COMPANY 
8356 Frankstown Avenue, Pittsburgh 21, Pa. 
For more information, Card, Circle No. 563 
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Meetings and Expositions 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS, petroleum- 
mechanical engineering con- 
ference. Dallas, Tex. Sep 
23-26. 

STEEL FOUNDERS’ SOCIETY OF 
AMERICA, fall meeting. White 
Sulphur Springs, W. Va. Sep 
24-25. 

AMERICAN ROCKET SOCIETY, 
fall meeting. Buffalo, N. Y. 
Sep 24-26. 

ATOMIC INDUSTRIAL FORUM, 
trade fair. Chicago. Sep 24- 
28. 

ASSN. OF IRON AND STEEL EN- 
GINEERS, iron and steel expo- 
sition. Cleveland. Sep 25-28. 


PRESSED METAL INSTITUTE, an- 
nual convention. Pocono, Pa. 
Sep 30-Oct 4. 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, fall gen- 
eral meeting. Chicago. Oct 
1-5. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, aeronautic meeting, 
aircraft production forum 
and engineering display, Los 
Angeles. Oct 2-6. 

STANDARDS ENGINEERS SOCIETY, 
annual meeting. Washington, 
D.C. Oct 3-5. 


MAGNESIUM ASSN., annual 
meeting. Chicago. Oct 4-5. 

AMERICAN INSTITUTE OF MIN- 
ING AND METALLURGICAL EN- 
GINEERS, Institute of Metals 
Div. Cleveland. Oct 8-10. 


SOCIETY FOR NONDESTRUCTIVE 
TESTING, annual meeting. 
Cleveland. Oct 8-11. 


NATIONAL METALS CONGRESS 
AND EXPOSITION, AMERICAN 
SOCIETY FOR METALS. Cleve- 
land. Oct 8-12. 


AMERICAN WELDING SOCIETY, 
national fall technical meet- 
ing. Cleveland. Oct 8-12. 


SOCIETY OF THE PLASTICS IN- 
DUSTRY, New England Sec- 
tion conference. Portsmouth, 
N. H. Oct 11-12. 


NATIONAL FOUNDRY ASSN., an- 
nual meeting. Detroit. Oct 
11-12. 


NATIONAL ASSN. OF CORROSION 
ENGINEERS, Northeast Re- 
gion, symposia on protective 
coatings, metals and alloys, 
cermets and plastics and use 
of statistical methods. Phil- 
adelphia. Oct 15-17. 


CONFERENCE ON MAGNETISM 
AND MAGNETIC MATERIALS, 
AIEE in cooperation with 
Amer, Physical Soc., AIME 
and IRE. Boston. Oct 16-18. 

FOUNDRY EQUIPMENT MANU- 
FACTURER’S ASSN., annual 
meeting. White Sulphur 
Springs, W. Va. Oct 18-20. 

















MODEL WP24 


use the 


SHERWOOD 
INJECTION PRESS 


Better wax patterns will be 
yours every time with this mod- 
ern injection press. The opera- 
tion is faster and easier too! 


Press is designed for production 
of large as well as small wax 
patterns. Wax is extruded under 
accurately controlled pressure 
and temperature to assure uni- 
formity of patterns. 


Removable wax cylinder holds 
138 cubic’ inches of wax— 
enough to make patterns for 39 
pounds of steel castings. Total 
wax capacity including four 
cylinders in reserve tank, is 690 
cubic inches. 

Die holding table opposite hori- 
zontal nozzle is adjustable to 
height. Vertical nozzle is spring- 
loaded for automatic discharge. 
Special die closing devices will 
be supplied to meet your speci- 
fications. 


Write for Descriptive Bulletin 


ALEXANDER SAUNDERS & CO. 


j ] { 


BA 


93 Bedford Street « 


VAkin 





For more information, Circle No. 530 
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Here’s a feeder set designed to keep 


mother from graying prematurely. It 
has features galore! Each food section 
in the dish has inward-slanted sides, 
eliminating the need for food pushers. 
On the bottom of the dish is a large 
suction cup that keeps Junior from 
pushing the dish to the floor. You 
might say it’s almost “disaster proof.” 
The loaded-bottom cup is attached to 
the table by a long cord and suction 
cup. Inside is a special device allowing 
only a small flow of milk. Should the 
cup be dropped, only a splash or two— 
instead of a flood—treaches the floor. 

Originally, Westland Plastics Com- 












pany, Los Angeles, made this feeder 
set out of another type of plastic. 
After experimentation, Westland de- 
cided that they could make a better 
product, yet lower production costs, by 
switching to DyLENE polystyrene by 
Koppers. Two types of DYLENE are 
used in making the set. DYLENE-200 was 
chosen for its colorability plus impact 
resistance, while DYLENE-3 is used to 
make the tough, crystal-clear sections 


l¥e a better teeder cer 
.- aa lower COG, 


since they switched to DYLENE* polystyrene! 


of the set. With the help of DYLENE, 
Westland Plastics has a highly market- 
able, attractive and practical product. 

Koppers also manufactures DYLITE* 
expandable polystyrene, SUPER Dy- 
LAN* polyethylene and DyLANn* poly- 
ethylene, fine plastics for fine products. 
Full information on all of these plastics 
is available by writing to Koppers Com- 
pany, Inc., Chemical Division, Dept. 


MM-96, Pittsburgh 19, Pennsylvania. 
*Koppers Trademark 





y 
KOPPERS 


WwW 


KOPPERS 
PLASTICS 


Sales Offices: PITTSBURGH - NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 
CHICAGO - DETROIT - HOUSTON - LOS ANGELES - SAN FRANCISCO 
In Canada: Deminion Anilines and Chemicals Ltd., Toronto, Ontario 


For more information, turn to Realer Service Card, Circle No. 502 
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New spring stress reliever 


increases operating life 


CHROMALOX 
Electric 
CARTRIDGE HEATERS 


On applications which require repetitive flexing 
action, you can now obtain Chromalox Electric 
Cartridge Heaters equipped with an ingenious 
high tensile spring—which protects the lead wire 
against premature breakage. 

The spring—which is mechanically locked to 
the cartridge heater and is not affected by heat 
follows the lead wire a sufficient distance to 
prevent sharp twists from breaking the wire. 
Laboratory testing indicates that operating life 
of the lead wire can be increased up to 10 times 
with this spring stress reliever. 

Chromalox Electric Cartridge Heaters equipped 
with the spring stress reliever are available in 
¥", %", %”" and %” diameters. 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically. 


Write for your copy 
of Bulletin 850 


for more specific information 
on Chromalox Electric Car- 
tridge Heaters. 

For information on the com- 
plete line of Chromalox 
Electric Heaters request Catalog 50. 

















Edwin L. Wiegand Company 
7523 Thomas Boulevard ¢ Pittsburgh 8, Pennsylvania 
Bras CSI EMO er 
EDWIN L. WIEGAND COMPANY | 
| 7523 Thomas Boulevard, Pittsburgh 8, Pa. | 
| | would like to have— 
| Ca copy of Bulletin 850 
| (a copy of Catalog 50 
; (Ja Sales-Engineer contact me. 
| Name | 
| Company 
Street 
| City Zone State | 
| A-4457A | 


| 
| 
I 
| 
| 
| 
| 
| 
| 
oe 


For more information, Circle No. 428 











MATERIALS 
ENGINEERING 
NEWS 





continued from p 13 





Damping properties of low carbon 
steel (left) and the new Westing- 
house alloy, Nivco, (right) are com- 
pared. The high damping capacity 
of Nivco was consciously predesigned 
into the alloy together with high 
strength and corrosion resistance. 


operate, Westinghouse engineers 
came up with a new superalloy to 
meet these specific conditions. 
Clarence Zener, acting director of 
Westinghouse research, revealed 
that the new alloy was deliber- 
ately designed to have high 
strength at temperatures as high 
as 1200 F with the ability to re- 
sist mechanical vibration. 


Describing the way Westing- 
house went about providing this 
specific alloy, A. W. Cochardt, ad- 
visory metallurgist at the West- 
inghouse laboratories, said that 
metallurgists had recognized that 
improved turbine blade materials 
would be required by the larger, 
higher temperature turbogener- 
ator units now being developed to 
realize higher thermal efficiencies 
for the large scale generation of 
electricity. 


Dr. Cochardt said the new alloy, 
Niveo, promises to be such a ma- 
terial. At 1200 F it has five times 
the strength of 12% chromium 
steel, and a damping capacity 
nearly equal to that of chromium 
steel at 900 F. 


“The mechanical behavior of a 
given alloy depends, at least in 
part, on its magnetic properties,” 
the Westinghouse metallurgist ex- 
plained. 


“After several years of research, 
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‘Materials ¥ 
and Methods’ | 
Engineers 


Are you concerned with all the 
steps taken in the preparation of a plated, 
painted or enameled article? 

Cleaning certainly is a ‘methods’ step. lt 
must rank high in your thinking becaus 
it is so important in the overall finishing 
picture. CLEPO Products have much to 
offer you in quality and effectiveness; ecot 
omy, too, and what is equally important, 
absence of damaging stains. 

Why not get acquainted with CLEPO 
Products? Send for our General Catalog 
on Cleaners, Strippers and other chem 
cals. If you have a problem that is bother 
ing you now, ask to have our field service 
man call. Or send samples to our labors 
tory for study and tests. 


Serving industry in this way hae 
been our business since 1933 
FREDERICK | : 





Chemical Rinyhange One 


538 FOREST STREET, KEARNY, N.J. 


For more information, Circle No. 495 























three prod ucts 


where finish is a must... 


so CLINTON chose Kux 







DIE CASTING MACHINES 


lo gel hardware finish gualdy casiirge 


Every sales manager has told his production department 
at one time or another, “The product’s fine, but you've 
got to dress it up.” 

At which time the production man starts talking about 
increased costs. 

But many manufacturers have found they can “dress 
up” their products, and at the same time, /ower manu- 
facturing costs. 

The Clinton Machine Company, Clinton, Michigan, did 
Just that. “We use Kux Die Casting Machines in the manu- 
facture of approximately 60% of the component parts of our 
Clinton engines, chain-saws and outboards. 

“We chose Kux because our standards require machines 
thut give us a dense, hardware quality finish with cast- 


ings to close tolerances. The efficiency and low maintenance 
costs of Kux Machines have cut our production costs sharp- 
ly, too,” says R. E. Porter of Clinton Machine. 

KUX produces a full range of modern die casting 
machines that require only the touch of an electric 
button to put them automatically through a complete 
casting cycle at high production speeds. Kux engineers 
will be glad to show you how die casting machines can 
serve you, or write for an illustrated catalog. 


MODEL HP 37 ILLUSTRATED 
Hydraulically operated die casting machine for 
production of aluminum casting weighing up to 
10 pounds. 


Kux MACHINE CQ. 6725 NORTH RIDGE AVENUE © CHICAGO 26, ILLINOIS 


For more information, turn to Reader Service Card, Circle No. 551 


SEPTEMBER, 1956 ¢ 247 





~~ = SS = | = 























TESTS 


That ' Dig 
Deep For 
Data’ 


Se 


ee EO ee ee 










* 


eaanads 


a eae sss 





Marshall Furnaces 
Are Built To “Get The Facts” 


Marshall Furnaces enable the research engineer to get ac- | 


curate answers to all his high-temperature test problems. 


This includes tests for tensile strength, creep rates, and | 


for stress-rupture data. 


It is easy temperature-control that does it! In Marshall 
Furnaces temperatures can be “spot” regulated or con- 
trolled zone-by-zone over the specimen, to attain most ac- 
curate test results. 


Tell us your furnace problem. If your test conditions are 
special, we'll build Marshall Furnaces to your specifica- 
tions. We can also build them in special sizes, as shown 

above. Write direct to Marshall Products Co., 270 W. Lane 
Ave., Columbus 2, Ohio. 


Tensile Test type Marshall 
Furnace is shown at right. 
Brackets can be furnished 
for attaching furnace to 
test machines. 


FURNACES -- CONTROL PANELS 
For more information, turn to Reader Service Card, Circle No. 482 
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we discovered how to d 
needed mechanical behavior 
certain alloys by control of their 
magnetic structure. This enables 
us to predict the behavior we wij 
get by combining certain metals 
in different proportions, and we 
can do this without preparing and 
testing hundreds of thousands of 
potential combinations of two or 
more alloying metals.” 

He went on to explain that the 
new alloy appreciably snubs vibra- 
tion of the turbine blading simply 
because its magnetic structure 
dictates that it cannot vibrate. 
This ability was consciously pre- 
designed into the metal. 


Alloy development 

Development of the high damp- 
ing turbine alloy was a three 
stage research project: 


1. Initial stage consisted of a 
study of the magnetomechanical 
effects in metals, including mag- 
netostriction, the tendency for 
certain metals to change dimen- 
sions under the influence of a 
magnetic field. 


2. Basic theories gained from 
the initial study were tested by 
preparing and analyzing some 50 
different alloys, studying in detail 
their damping, corrosion resis- 
tance, hardness, tensile strength 
and ductility. 


3. From the preceding data, the 
combination of metals which re- 
sulted in a high strength, corro- 
sion resistant alloy with high 
damping properties was selected, 
and the result was the new alloy, 
Niveco. 


The exact composition of Nivco 
has not been revealed. It is com- 
posed principally of cobalt and 
nickel with smaller amounts of 
five additional elements. The ulti- 
mate tensile strength of the metal 
is about 100,000 psi at 1200 F. 
The alloy is prepared by melting 
in a vacuum furnace under «<n 
argon atmosphere. After meltiny, 
it is treated and forged at 2000 ! 

(more News on p 25’) 
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Inco finds answers to 
High-Temperature 
Problems 


in plant tests 


How often have you wanted to know which alloy will 
stand up best under certain high-temperature corro- 
sive conditions? 


Whether you are a user or producer of high- 
temperature equipment, it is now possible for you to 
specify metals or alloys on the basis of their behavior 
under actual operating environments... thanks to 
INCO’s High Temperature Service. 


INCO has tested scores of metals and alloys at ele- 
vated temperatures, in plant operations of all sorts. 
These tests have yielded information on the relative 
resistances to scaling and corrosion, as well as on other 
pertinent properties of the materials tested ... under 
high temperatures in many diverse atmospheres. 









This Vacuum Retort was used at Pacific Northwest 
Alloys, Inc., Spokane, Washington, for producing low 
carbon ferrochrome. Temperature was held at over 
2175°F. for several days during production cycles. 
Atmosphere, primarily carbon monoxide, contained 
some metal vapor at an absolute pressure that varied 
from one inch to 100 microns of mercury. During 10 
production runs, INCO Engineers tested a variety 
of heat-resistant alloys in this furnace. 











ae ae ie ‘3 . o Pi 
Which Alloy will Poriérin Best? Wicks like these, 
often help to determine exactly the right metal for a 
specific application. Various cast and wrought alloys were 
assembled on the two racks, and placed in the retort, 
shown above, for 10 production cycles. One of the speci- 
mens under test was practically immune to corrosion with 
a loss of only .006 ipy. Average corrosion rates in inches 


penetration per year for the other specimens ranged from 
.015 to .153 inches. 


We will gladly help you find answers to high- 
temperature difficulties in your own plant. Fill 
in the coupon for a high temperature work sheet 

.on which you can easily outline your problem 
to us. 

















CD Se ay re ae hoe me 
| The International Nickel Company, Inc. | 
| 67 Wall Street, New York 5, N. Y. | 
| Please send me the High Temperature Work Sheet so | 
| that I may outline my problem to you. 
| Name | 
| Title | 
| Company | 
| Address | 
| City State | 
Ria cass icinies? tee sane: Sl Siclinilies ntip cdma: Sis scp tipsll beh alhabstnea al 


Ie, THE INTERNATIONAL NICKEL COMPANY, — SZ MAAN 


” For more information, turn to Reader Service Card, Circle No. 442 
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STANDARDS 


are das 


EXACTING AS THIS. 








Quality control of Somers Thin Strip 
even includes the grinding and polishing | 


of rolls by Somers’ experts, to assure. 


the ultimate in finish and uniformity. 


Combined with the most modern roll- | 

| 

ing, gaging and annealing equipment 
for thin strip metal in the country, this 
careful attention to detail assures you of | 
2xactly the tolerance, tensile itrength, | 
2longation, finish and other physical) 
properties to meet your precise, 
requirements. | 
If you now have, or anticipate, a 


problem with exacting standards of 


thin strip metal, write for confidential 


data blank: 





Somers Brass Company, Inc. 
108 BALDWIN AVE, WATERBURY, CONN. 





For more information, Circle No. 451 
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Nitric Acid Corrosion 
Report Prepared 


Data will soon be available on 
nitric acid corrosion of process 
equipment. The data will be in- 
cluded in a progress report of 
Task Group T-5A-5 on Nitric 
Acid, one of the committees of the 
National Assn. of Corrosion Engi- 
neers concerned with process in- 
dustry corrosion. 

The report will deal specifically 
with corrosion of reboilers, air 
preheaters used in nitric acid pro- 
duction, welds in equipment used 
to handle mixed solutions of sul- 
furic and nitric acids, ferrite in 
austenitic stainless steel welds 
and other aspects of the nitric 
acid corrosion problem. 


Plastics Pipeline 
Stretches 98 Miles 


A 98-mile plastics pipeline was 
recently installed in west Texas to 
carry natural gas to power irriga- 
tion pumps. 

The pipe was made from Kra- 
lastic, a plastics-rubber blend pro- 
duced by Naugatuck Chemical 








U. S. Graphite Co. 


Metal powder press The world’s 
largest multiple-action press for 
sintered metal bearings and parts 
was recently put into operation. The 
300-ton press will permit pressing 
of parts having a difficult “H” cross 
section or other unusual design. 
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GET YOUR 


FREE BULLETIN 


on Setko Jewel Case of 


SET SCREW IDEAS 
: .. like tnese— 





7 to 10 Times 
Faster application 
by HOPPER- 
FEEDING 
SET SCREWS 


Manufacturers are saving thousands of 
dollars with Setko Hopper-Fed Set Screws. 
Applied with special equipment* adapted 
to your machines. Ask us about free 
demonstration at our plant. 


MORE THAN 30... | 


Special types of set screws 
(only a few shown here) 
described and illustrated 
in the Jewel Case Bul- 
letin of Set Screw Ideas. 
Also tells how to get 
this handsome case, 
filled with actual set 











R 
ZIP-GRIPT 
Self-Locking 
Set Screws 









screws of all kinds, HEXAGON 
sentto youonloan Socket Head 
without cost or Cap Screws 
obligation. Jot 
FLUTED SOCKET * Your 
. Set Screws Name 
amper resistant 
and 
Address 
wm in the — 
NU-CUPt Point Bagot ae 
Slabbed, Slotted or ’ "th 
Socket Head copy of the 


Free Bulletin 
on Jewel Case of 
Set Screw Ideas 
will be sent to you 


at once. 
if You 
wisbareny oe Want Samples 
ay oy —include a brief descrip- 


tion of your set screw ap- 

plications and we will send 

Pat. Pend. = samples of actual screws to 
meet your needs. 


* Pat. No. 2,638,945 
other Patents Pending 


149 Main St., Bartlett, Hil. 
Chicago Suburb 1Q09T 


For more information, Circle No. 470 









from Sylvania 
High purity 


MOLYBDENUM PELLETS 


for vacuum melting 


If you are a producer of high creep strength alloys or 
high-temperature super alloys, you will find that Sylvania’s 
molybdenum pellets have the characteristics you need to 
meet exacting specifications. 





Sylvania’s molybdenum pellets are controlled to a 99.5 
per cent minimum purity, with a typical purity of 99.85 per 
cent. Gas content is kept low by maintaining a maximum 
density. Pellets (1” in diameter by 4” thick) make it easy to 
calculate additions and charge to the melt. 


Pelletized molybdenum offers obvious advantages over 
scrap in alloy production. Unit costs are constant. 
Reproducibility of results is assured. High purity and low 
gas content make it easier and less costly to meet rigid 
production specifications. 





Also available from Sylvania is high-purity tungsten, in 
sintered ingot form, suitable for vacuum melt alloying. 
A Sylvania sales engineer will be glad to discuss your 


molybdenum and tungsten needs with you. Write for 
technical specifications and quotations. 


SYLVANIA ELECTRIC PRobuCcTs INC. 
Tungsten and Chemical Division 
Towanda, Penna. 


Tungsten « Molybdenum « Chemicals « Phosphors « Semiconductors 


For more Information, turn to Reader Service Card, Circle No. 583 
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New Solutions 
to Design Problems: 


MACHINED 
CARBON 
RTS BY 


If you are designing new products 

... Or are searching for a more effi- | 
cient material for existing products 

...consider carbon parts—machined | 
by Speer. | 
Versatile and economical... carbon | 
products machined by Speer range | 
from feather-light resistors to 1300- | 
pound electrodes. | 


Speer carbon may help you improve | 
product performance... reduce unit 
costs. Write today for full details. 


Carbon Is Versatile! 


metals 
Chemically inert 
Self-lubricating (graphite) 


Can be: , Has: 
Sawed ! High corrosion resistance 
Drilled : High heat transfer 
Milled ; bow electrical resistance 
Broached , High thermal shock 
Turned 4 resistance 
Planed 1 High heat transfer (graphite) 
Hobbed ! ' 
Ground ! ** 
Molded ; Non-warping 
Extruded , Non wetted by molten 
i 
i 
' 





St. Marys, Pennsylvania 


Divisions: 
Speer Resistor * Jeffers Electronics 
International Graphite & Electrode 











For more information, Circle No. 568 
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NEWS 
Div. of U. S. Rubber Co. It was 


formed into 30-ft lengths of pipe 
of 2-in. dia by Republic Steel 
Corp. 

The plastics line is buried 3 ft. 
deep and runs in a series of 
branches ranging up to 15 miles 
long to link the pumps with a 
main pipe line carrying natural 
gas. Installed in 31 working days, 
the pipe lengths were joined by 
cementing and solvent-welding. A 
sleeve-type fitting was cemented to 
one end of the pipe section, and 
into it was slipped a bare pipe 
end that had been coated with 
solvent cement. In approximately 
1 min, the weld had the same 
strength as the pipe. 


Product Development 


Contest Announced 


Prizes of $1000, $750, $400, 
$200 and $100 are being offered 
in each of two classes in the third 
Product Development Contest of 
the Steel Founders’ Society of 
America. Class I includes all per- 
sons not employed by the steel 
castings industry and Class II 
covers its employees. The contest 
closes June 1, 1957. 


In addition to the prizes, certifi- 
cates will be awarded in each 
class. The subjects covered by 
the contest are: functional analy- 
sis, engineering a steel casting, 
redesign of a steel casting, con- 
version to a steel casting, cast- 
weld, composite-weld, close toler- 
ance steel castings, improved steel 
castings performance, treatment 
of a steel casting, manufacturing 
operations, administrative factors, 
inspection, and steel castings in 
use. 


Awards will be announced at 
the annual fall meeting of the 
Steel Founders’ Society in 1957. 
Information about the contest can 
be obtained from: Product & 
Market Development Committee 
of the S.F.S.A., 606 Terminal 
Tower Bldg., Cleveland 13, Ohio. 


(more News on p 254) 
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MAGNESIUM . 


The experience, the specialists, the 
equipment-and-facilities to desig 
and produce the very difficult fabr:- 
cation and assembly work in thes 
and other light metals—you'll find 
at B&P. 


To make this titanium 
pressurized tank, B&P 
welds two cylinders. 
Each is drawn in one 
operation. Tank with- 
stands 5000 psi pressure 





Magnesium | ture t wi 
enclosure for: 
bomber. Desig 
lofting, prototypes, 


production fabrica: atio 
tion and assemb) is e 
\ are all done >; 





B&P. 


ENGINEERING FACILITIES IN DETRO!! 
AND LOS ANGELES .. Write for Titaniu™ 
and Magnesium engineering data—al 
folder on B&P’s facilities to handi 
tough’ jobs. 


BROOKS & PERKINS, Int 


1960 West Fort St. 
Detroit 16, Mich. 
Phone: TAshmoo 5-5900 


IN LOS ANGELES: 
11651 VanOwen St 
North Hollywood, Co! 
56 A Phone: STanley 7-9665 


rs of 





OFFICES IN NEW YORK, WASHINGTON, DALLAS 
For more information, : Circle No. 554 













































How these products were improved and costs lowered... 


“EB? with NICKELPLY* BRASSPLY* and COPPERPLY’ wire! 


Ree 


Led ational-Standard Nickelply, Brassply and Copper- _ or copper wire, or can eliminate the costly post-plating 









. Is electro-jacketed steel wire—a new development _ of steel wire forms . . . and with unmatched assurance of 
Pring important advantages to manufacturers and coating coverage! Advantages in strength, durability 
! rs of wire forms and components. Specifically ..... and economy are obvious. 

e e jacket metal, precisely concentric and to the re- Nickelply, Brassply and Copperply are now available 
also ed thickness, is inseparably bonded to the steel wire. commercially in diameters up to .340’’. Pertinent data 
ndle e materials can be severely formed, twisted, swaged, on coating weights, strengths, finishes, base materials, 


Ided, roll threaded or redrawn without fracturing the corrosion resistance, etc., are given in Bulletin K-10. 
ket metal or otherwise exposing the base metal. Thus Why not send for it now and explore these new 
se new materials can often replace solid nickel, brass _ possibilities? *Trade Mark National-Standard Company 


NATIONAL-STANDARD COMPANY «+ NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 





ATHENIA STEEL DIVISION + CLIFTON, N. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


WAGNER LITHO MACHINERY DIVISION «+ JERSEY CITY, WN. J. 
Special Machinery for Metal Decorating 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
as Industrial Wire Cloth 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Stee! Wire, Small Sizes 







For more information, Circle No. 410 
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Plastic Tooling 
Materials ... 


- Cat Coste 


- Save Time 


in these applications 


¢ CORE BOXES « 





* DIE FORMED PART - 


¢ Write for details « 


HOUGHTON 


LABORATORIES 


INC. 


130 HOUGHTON AVE. 
OLEAN, NEW YORK 


In Canada 
HYSOL (CANADA), LTD. 


184 Laird Drive 
Leaside, Toronto 17, Ontario 


For more information, Circle No. 504 
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Copper Outlook: 
More Stable Supply 


The copper supply pattern will 
become more favorable as greater 
capacity is realized from current 
expansion programs and newly 
developed copper mines, according 
to T. E. Veltfort, manager of the 
Copper & Brass Research Assn. 

The full effect of this broad- 
scale expansion will be felt year 
by year, between now and 1960. 
As additional copper reaches the 
market each year, a more stable 
relationship between supply and 
demand is likely to result, Mr. 
Veltfort predicted. 

Despite a definite trend to sub- 
stitute materials by some tradi- 
tional users of copper, Mr. Velt- 
fort pointed out, no known metal 
offers the same combination of 
properties as copper. These prop- 
erties will grow in importance in 
view of: 1) the current emphasis 
by industry on reducing the size 
of manufactured equipment, 2) 
forecasts of substantial expansion 
in power generation and electrical 
manufacturing, and 3) the ever 
increasing development of new, 
more complex machines. 


Source of Cobalt Data 
Established at Battelle 


A Cobalt Information Center 
has been established at Battelle 
Memorial Institute, Columbus, 
Ohio. Its purpose is to encourage 
cobalt research and to provide 
technical and economic informa- 
tion for users in the metallurgical, 
chemical, ceramics, electronics, 
and nucleonics industries. 

Supported by major cobalt pro- 
ducers, the center will gather and 
organize data on technological ad- 
vances. This information will then 
be disseminated to persons and in- 
dustries desiring information on 
cobalt. Address of the informa- 
tion center is 505 King Ave., 
Columbus 1, Ohio. 


(more News on p 256) 
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Insulators fo, 
Thermocouple 


thermal shock resistant? 
mechanical strength? 
high temperature resistant? 


It’s SER VRITE 


for any need 


One or more of these Serv-Rure them 
couple insulators will take care of \« 
needs. If not, there are many mor! 
Gordon’s large stock for quick deliver 
If you need something entirely spec 
it can be made to suit your specifics 


| quirements. 


In the 50 years that Gordon has tt 
supplying thermocouples and access 
to industry, emphasis has been on 
form top quailty, service, and value. Ai 
so with insulators for any thermocolf 
application, Serv-Rire assures you! 
plus values every time. 

Write for full information on Serv-X 
thermocouple insulators. 


Ask for Bulletin 300-56 


This new 4-page bulletin gives specificolit 
and ordering data on all Gordon stand 
SERV-RITE thermocouple insulators grovel 
for easy selection. # 


CLAUD S. GORDON C0. 


611 West 30th St., Chicago 16, ll. 
2023 Hamilton Ave., Cleveland | 4, ¥ 


For more information, Circle No. 5 











HELIWELS AUTOMAT ; 
CONTROL PAR 














New Airco Model C Heliweld automatic head operates at 
all angles from horizontal to vertical. 


~~ SS = «= SSeS + 


Airco introduces 
New Automatic Heliweld Head 
for long-run production welding 


~ 


ve 





The Model C Heliweld automatic head is specifically de- The maximum raise-lower distance of the electrode 
signed for long-run production on regular or irregular holder is a full 16”. 
contours — aluminum tubing, motor stators, irregularly- © Flexibility — the assembly can be used for AC or DC 


shaped pressure vessels. Its prime advantage is that once welding, with or without filler wire. Electrode diameters 
the required arc length is set the head will automatically range from .020 to 4%”. 


maintain this distance by moving the holder up or down to 


The use of the new automatic head will be required whe 
follow the contours of the work piece. Other benefits are: me T 


welds of consistent dimensions and quality are important 
and where good weld appearance is necessary or where 
welding specifications are very high for the electrical, air- 
craft, and refrigeration industries. Complete information 
* Adaptability —the head can be operated at all angles covering the wide range of applications and detailed speci- 
from the horizontal to the vertical (normal) position. fication data is available. Write Aircoat the first opportunity. 
welds 


AT THE FRONTIERS OF es PROGRESS YOU'LL FIND... 


* Versatility — unit provides good arc voltage control using 
either argon or helium shielding gases or mixture of both. 


On the west coast — 
Air Reduction Pacific Company 


—— >=. Air REDUCTION SALES COMPANY Internationally — 
—{AIRCO 


Airco Company International 





In Cuba — 
A division of Air Reduction Company, Incorporated, New York 17, N. Y. Cuban Air Products Corporation 


In Canada — 


Offices in most Air Reduction Canada Limited 
Principal cities 








Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industrial gases, welding and cutting equipment, and acetylenic chemicals * PURECO 
COLNE dioxide, liquid-solid (‘‘DRY-ICE’’) * OHIO — medical gases and hospital equipment * NATIONAL CARBIDE — pipeline acetylene and calcium carbide ° 
-OLTON — polyvinyl acetates, alcohols, and other synthetic resins. 


* For more information, turn to Reader Service Card, Circle No. 491 
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NaNO 
| Die Casting Houses * ( 
Radio Antenna Drive 





To E.eminate « multiple-piece assembly, a / 
one-piece zine die casting was selected for 
the housing of an electrically-driven radio 
antenna, shown. Use of zinc for the housing 
also provides improved corrosion resistance 
without finishing, and reduces machining and 
assembly operations. Manufactured by the 
Pioneer Speciaky Company, Detroit. the unit 
is currently being used on the 1956 Cadillac. 
The housing is gesigngd. to the 













DIE CASTING 
BY PARAMOUNT 








5 REASONS WHY 


A DIE CASTING PRODUCED 

A BETTER PART FOR LESS 

] Eliminated a multi-piece 
* assembly. 

2? improved resistance to 
* corrosion. 





3. Eliminated finishing. 


4 Reduced machining 
* operations. 

5 Reduced assembly 
* operations. 








The total result is ao part produced of 
the finest quality at the lowest pos- 


sible cost! Call in a PARAMOUNT 
sales engineer today, let him tell you 
the complete story. 


"PARTIAL REPRINT— 
“ELECTRICAL MANUFACTURING" 
April, 1956 


WRITE FOR FREE 
DESCRIPTIVE BROCHURE 


ALUMINUM ZINC MAGNESIUM 







DIE CASTING COMPANY 
ov. teee7 wv we 


For more information, Circle No. 475 
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New Company Formed 


to Produce Magnesium 

With the formation of the Ala- 
bama Metallurgical Corp. to pro- 
duce magnesium by the ferrosili- 
con reduction process, the United 
States will have two sources of 
magnesium supply within its 
borders. Dow Chemical Co. is 
currently the sole supplier of 
commercial magnesium in this 
country. 

Unlike Dow, which reduces 
magnesium chloride obtained from 
sea water, the new company will 
reduce magnesium oxide obtained 
from dolomite rock by means of 
the ferrosilicon process. Dominion 
Magnesium, Ltd. of Canada oper- 
ates a ferrosilicon reduction plan+ 
of this kind at the present time. 
Alabama Metallurgical Corp. will 
be jointly owned by the Canadian 
company and Brooks & Perkins, 
Inc. 

The new plant will be located 
on a 480-acre tract 50 miles west 
of Montgomery, Ala. It is sched- 
uled to go into operation in 1957. 


Research Breakdown: 
30 Basic, 70% Applied 


Latest available figures com- 
piled by the National Science 
Foundation skow that 543 co- 
operative groups—trade organiza- 
tions, professional and technical 
societies, agricultural coopera- 
tives, and research-educational co- 
operatives—spent $21 million for 
research and development in 1953. 

Except for a small amount 
spent for social science research, 
practically the full amount was 
spent for technical research and 
development. Approximately 70% 
was spent for applied research 
and 30% for basic research, the 
latter mainly in the chemical and 
engineering sciences. 

Expenditures by individual or- 
ganizations ranged from less than 
$100 to nearly $1.7 million. Of 
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First the mold — precision 
made with faithful adher- 


ence to the blueprint by 
K & J's skilled tool and die 
makers. 

Then over 100 automatic 
and semi-automatic presses 
give us the flexibility to pro- 
vide fast, economical pro- 
duction on large or small 
volume orders. 

Send for brochure, "A 
Service to users of Com- 
pression Molding." 


KUHN & JACOB 


MOLDING & TOOL CO. 
1203 Southard St., Trenton 8,N.J. 


Represented by 


Ss. C. Ullman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 








For more information, Circle No. 422 
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Lead, strange as it may seem, imparts certain 
desirable machining properties to steel. Leaded 
steel has been found to be particularly suitable 
for parts going into business machines, textile 
machinery, hydraulic fittings, and other equip- 
ment where extensive low cost machining is 
required. Leaded steel in appreciable tonnages 
is now a part of our big steel output. 


At first, the problem of introducing lead into 
steel and of dispersing it satisfactorily seemed 
insoluble. Great differences in melting points 


ST. JOSEPH 


La 4° LeU 


250 PARK AVENUE, NEW 





and in specific gravities tended strongly toward 
segregation and gas pockets when steel men 


tried to blend molten steel and molten lead. 


Carefully graded, fine lead shot of high 
purity provided the answer to this production 
problem. By a carefully controlled process these 
shot are ‘fired’ into the stream of molten steel 


as it is teemed into the ingot mold. 


Leaded steels provide added evidence of the 
usefulness and versatility of the basic metal — 
LEAD. 


LEAD COMPANY 


YORK 17, NEW YORK 
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Y 





to meet your 
specifications 


Du-Lite black oxide finishes for steel, 
stainless, copper, zinc or malleable 
iron provide a uniform, durable sur- 
face without altering the dimensions 
or physical characteristics of the 
metal. That's why they are often 
specified right on the blueprint. 


And since the Du-Lite process is 
simple, flexible, and imposed at 
non-critical temperatures, you can 
depend on the results to meet your 
specifications— always. 


Du-Lite black oxide finishes also meet 
govt. specs. MIL-F-13924, supersed- 
ing 57-0-2C Type Ill Class A for 
steel and Class B for stainless (Type 
li Class B and C phosphates), and 
MIL-P-12011, superseding 
51-70-1A para. 22.03 Class C for 
Copper and Copper Alloys. 


Whatever your metal cleaning or 
finishing problem, consult— 


Du-Lite 


METAL FINISHING SPECIALISTS 


© DU-LITE CHEMICAL CORP. 


g MIDDLETOWN, CONN. 
Send more information on Du-Lite......... 


oo 4 
Send information on metal finishing products.. 0 


your representative coll.........+.-.» O 


rity 





Se Zone........ ae 


aabheonneenennneensensseen 


For more information, Circle No. 414 
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studied, 
professional and technical socie- 
devoted the largest propor- 
tion of their research and devel- 
opment funds to basic research. 
Trade associations, on the other 
hand, spent more money for ap- 
plied research than for basic re- 
search. 


the cooperative groups 


ties 


Conference, Exhibit 


on Magnetic Materials 


Approximately 75 technical pa- 
pers will be presented at the 
second Conference and Exhibit on 
Magnetism and Magnetic Mate- 
rials to be held in Boston at the 
Hotel Statler Oct 16-18. 

Subjects to be covered include: 
magnetic anisotropy, permanent 
magnets and fine particles, mag- 
netism and physical metallurgy, 
losses in soft magnetic materials, 
ferrites, high frequency phenom- 
ena, switching devices and mag- 
netic amplifiers, and apparatus 
and design. 

The conference is sponsored by 
the American Institute of Elec- 
trical Engineers in cooperation 
with the American Physical So- 
ciety, the American Institute of 
Mining, Metallurgical and Petro- 
leum Engineers, and the Institute 
of Radio Engineers. 


(more News on p 260) 








Narmco Metlbond Co. 


Core making machine continuously 
weaves aircraft sandwich core. The 
automatic machine makes possible 
the production of 36-in.-wide core at 
the rate of 1 fpm. 
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TAPE RECORDER Case 


designed and produced for Raytronic Lab. 
oratories, Inc., is of brown and ivory 
Royalite. Removable cover; ivory handle: 
extruded aluminum joining strip and cove; 
edge trim. Insert and bottom of Case 
formed in one piece. Clips, formed from 
waste material, hold component parts of 
recorder in cover. 


plastics 
for any 
case... 


DESIGN: From nothing 
more than an idea, Regal 
designers develop many 
new products and redesign 
outmoded units into at 
tractive ones utilizing the 
plastic most suited to the 
end use —Boltaron, Plex:- 
glas, Royalite, polystyrene, 
vinyl, fiberglass reinforced 
plastic, etc. 


ENGINEERING: Keeping « 
watchful eye on each job, 
Engineering works out 
customers’ problems, de 
velops product refinements, 
and improves production 
methods and quality 


PRODUCTION: Regal is well 
equipped to vacuum form 
thermoplastics, mold fiber. 
glass reinforced plastic, 
and produces single pars 
as well as complete 4s- 
semblies. 





Regal offers complete ser 
ice—from design and de 
velopment to finished pari, 
product or assembly. Take 
advantage of Regal’s /ree 
design, development, ens 
neering and estimating 
service in adapting you! 
products to plastic. 


Write for details today! 


REGAL 


PLASTIC COMPANY 
2800 E. 14th St. 
Dept. MM-156 
Kansas City, Mo. 

‘Phone: BEnton 1-4080 


Representatives in 
principal cities. 


For more information, Circle No. 513 














are TEEPE ooo 


' ove what adhesives are doing today! 


The ribbon you see helps make this trailer home snug and weatherproof. It’s an adhesive 3M Ribbon Sealer. 


Fighting weather with a ribbon 


Sealing weather out of trailer homes 
used to be a problem. Water some- 
times leaked through seams, spoiling 
interiors, wetting insulation, corroding 
metal. But today this manufacturer 
seals all exterior lap seams with an 
adhesive 3M Ribbon Sealer. Since 
using EC 1202 he has had no leaks 
in exterior seams. This 3M product 
fights weather right to a standstill. 


t~@@ 


a 
Me 


"3M" ABRASIVE PAPER AND CLOTH . 


Workers easily roll this flexible, syn- 
thetic rubber ribbon along the edge 
of one aluminum sheet before screwing 
down the next. Fabric-reinforced EC- 
1202 is tough. It neither stretches, 
shrinks nor deteriorates, even during 
140°F. paint drying. In fact, EC-1202 
adheres so tightly it helps hold the 
metal together. The result—a uniform, 
economical, durable seal that shuts 


out water, dust and moisture for keeps. 


Whether you face a specific problem 
or a general need, call upon 3M re- 
search and development. Consult your 
nearest 3M Field Engineer—or for lit- 
erature and further information write 
to 3M, Dept. 69, 417 Pi- -aaae 
quette, Detroit 2, Michigan. 3 M 


See what adhesives can do for you! (RESEARCH 


“4 ADHESIVES AND COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 


7 “SCOTCH” BRAND SOUND-RECORDING TAPE . 


“3M” ADHESIVES AND COATINGS 


e “3M ROOFING GRANULES + "3M" CHEMICALS 


417 PIQUETTE AVE.. DETROIT 2. MICH.eGENERAL SALES OFFICES: ST. PAUL 6. MINN. e EXPORT: 99 PARK AVE.. N. Y. 16. N. Y.eCANADA: P.O. BOX 757. LONDON. ONT. 
\ SHEETINGS . 


* Fer more information, turn to Reader Service Card, Circle No. 480 
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No. 335 


aera 


Furnace Muffle 15’ long. Stanwood Furnace Parts assure maximum service. 





y/ STANWOOD HEAT 
TREATING EQUIPMENT 
is designed for your 
Specific Needs! 

, 
Whether you make bolts or battle- 
ships you can depend on experi- 
enced Stanwood engineers to de- 
sign heat treating equipment to 
safely, efficiently and economically 
handle parts thru heating, quench- 
ing, pickling and related proc- 
esses. 
IF your present equipment is 
costly, cumbersome or inefficient 
why not call in a Stanwood Sales 


Engineer—there's one near you. 
May we send Catalog 557 


RETORTS 


Sasuerts 





: 








No. 325 
Hinged end furnace car. Op- 
posite end tipped up for un- 


loading. Heat resistant alloys 
throughout. Minimum dead 
weight. 








No. 326 


Inclined Bottom, self-dumping 








basket. 





CARBURITING FinTURES 
SOxeE 
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New 60” x 60” tank 
with agitator, lined with 
McDanel Lining Brick. 
Soon to be used by one of 
the nation’s largest manu- 
facturers of appliances. 


CERAMICS 


BEAVER FALLS 


MMA 


REFRACTORY PORCELAIN COMPANY 
PENNSYL 


For more information, turn to Reader Service Card, Circle No. 363 
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TANK LINING 


CLEAN! PURE! 
NON-CONTAMINATING! 


@ Tank's contents are guaranteed 
safe storage until used. McDanel 
Lining Brick does not contaminate 
or alter formula of tank’s contents. 
Has excellent resistance to corro- 
sion and chemical action, Fins or 
other protrusions from inside walls 
offer no installation problem. 
McDanel Lining Brick sets easily 
around sides and bottom. Broken 
joint installation provides custom fit 
for every size tank. 


Write today for Bulletin 
] B1-55 on McDanel Tank 
and Mill Lining Products 


VANIA 
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Titanium Ingots BE 
Now up to 6000 Lb ' 
Titanium ingots weighing 609 i © 
lb are in production at the Tits. a » 
nium Metals Corp. plant, Hender. 0 
son, Nev. These large ingots ay, mo 
produced for continuous mill hot or 
rolling sof wide titanium sheet = 
The furnace is a consumable “| 
are, vacuum, double melting ynit 
that pours homogeneous commer. = 
cially pure and alloy ingots up to 
26 in. in dia. The unit canh % 





expanded to produce 30-in. dig 
ingots over 10,000 lb in weight. 





Growth in Porcelain 


on Aluminum Seen Lithiw 


i ficurat 
The next five years will show r 
2 2 rightfu 
an increase of 500% in the of Gro 
“ y 
amount of porcelain enamel on sailed 
aluminum produced in this coun- ous) 
try according to P. V. Mara, compe 
speaking before the first annual aa al 
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Minneapolis-Honeywell Regulator Co. the p 
Removing enamel from hair-thin 
wires used in electrical coils for 
thermostats is accomplished by bor- 
barding the coils with finely ground 
pecan shells and apricot pits. This 
type of grit does the job at a frac 
tion of the cost of chemicals and 
other more conventional burnishing 
methods. Conveyorized operation per 
mits rate of 1000 coils per hr. With 

routine enamel removing methods " 

the rate was only 1000 per day. . 
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Lithium, by reason of its atomic con- 


Hfiguration and general characteristics, is 


rightfully included as the first member 
of Group I in the Periodic Table. A de- 
tailed study of the properties and reac- 
tions of both the elements and their 
compounds, however, shows that Lith- 
ium often resembles the metals of Groups 
If and III more closely than Group I. 


§ Following are some characteristic dif- 
© ferences: 


Lithium differs in organic 
chemistry ... 
because its organolithium compounds 
form a unique class with stability, solu- 
bility and activity characteristics inter- 
mediate between those of the Group I 
and Group II organometallic compounds. 
Lithium also differs from the other 
alkali metals in that it serves as a unique 
catalyst for the polymerization of diole- 
fins to materials of definite and predict- 
able structure. It directs, for example, 
the polymerization of isoprene predom- 


inantly to 1,4 addition structures. 

Again, recent investigations have in- 
dicated an interesting potential as a 
direct reducing agent in solvents such 
as ammonia, low molecular weight 
amines, and ethylenediamine. 


Lithium differs in metallurgy... 
inasmuch as the affinity of Lithium for 
oxygen, for example, is being utilized to 
reduce porosity in copper and copper 
alloy castings. Recent research has re- 
vealed that Lithium will produce brazing 
alloys with self-fluxing properties and in- 
crease the wetting ability of these alloys. 


Lithium differs in inorganic 
chemistry... 

the usefulness of Lithium Hydride and 
Lithium Aluminum Hydride in the prep- 
aration of other hydrides having already 
been widely demonstrated. Recent 
studies indicate that other complex hy- 
drides prepared in a similar manner may 






prove to be interesting tools for research. 
The low dissociation pressure of Lithium 
Hydride at its melting point, to cite a 
specific example, is unique among all 
hydrides. LiH also has some slight solu- 
bility in polar organic compounds which 
is again unique among alkali metals. 


Lithium differs in heat 
transfer... 

based on its physical properties it has 
no equal as a liquid metal coolant. Due 
to corrosion caused at elevated temper- 
atures by impurities in commercially 
available Lithium and Lithium Metal, 
Lithium has thus far found only ex- 
perimental use. 

Why don’t you take a long look at 
Lithium? Its uniquely valuable differ- 
ences in so many diverse fields may 
prove of great interest—and profit—to 
you. Write our PR&D department giv- 
ing us details of the application you have 
in mind. Experimental quantities of Lith- 
ium Compounds are available on request. 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2690 RAND TOWER 
MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota « Bessemer City, North Carolina + Cat Lake, Manitoba * Amos Area, Quebec » BRANCH SALES OFFICES: New York 
Pittsburgh * Chicago * CHEMICAL PLANTS: St. Louis Park, Minnesota « Bessemer City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minnesota 


For more information, turn to Reader Service Card, Circle No. 462 
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fo Flat Parts in rugged service 






If your steel part starts with a flat 
disc, for instance — we have stock dies 
for almost every fractional diameter 
up to 264 inches. The heaviest blank- 
ing press in the Mid-west accommo- 
dates these dies, or those for special 
shapes to your design, stamping from 
plate 3/16” to 1-1/4” thick, depend- 
ing on area. 


Cieveland Pressed Products Corporation 
6714 Union Ave., Cleveland 5, Ohio ° 


Discs or Circles 
Sprocket Blanks 
Special Shapes, your own design 


COUdideh 


Parts that must be strictly flat — 
of guaranteed accurate thickness 
and tough — often can be stamped 
from steel plate, economically, 
with excellent results. Here are a 
few examples — similar, perhaps, 
to some you use or are planning. 


Heavy duty Washers Rings 


Gear Blanks 


Special Bosses Drive Plates 


Extra operations available: flame cut- 
ting of thicker plate, holes punched 
(up to .003” accuracy), machining, 
grinding, drilling and heat treating. 
Thirty-five hundred ton inventory of 
mild and high carbon plate . . . Send 
us your specifications — let us quote 
you on price and delivery. 


VUlcan 3-7900 
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is looking for 


AN EDITOR 


to add to its staff in New York. 


Ideally, the man will have had either or both 
an engineering education, probably mechanical 
or metallurgical, and a few years in industry. An 
interest in writing and editing are essential. 

If you feel that you can meet these specifica- 
tions, please write, including your education and 
work experience, age, marital and martial status, 
references and what you expect in the way of 
salary. If possible, include samples of any of your 


published writings. 


Address all communications to: 


H. R. Clauser, Editor 


MATERIALS & METHODS 
430 Park Avenue, New York 22, N. Y. 
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conference on Porcelai 
on Aluminum held re 
Cleveland, Ohio. 

Mr. Mara pointed out that oj 
the 3,600,000 lb of porcelgiy 
enamel on aluminum produced 
this year, 80% is going int 
architectural applications. By 
other fields such as_ transporte- 
tion, appliances, sanitary ware 
and industrial applications wi] 
have an increasing share of the 
market in the near future. 

Among developments reported 
at the conference was the prep- 
aration by the Quality Develop. 
ment Committee of a “Recon- 
mended Test Methods Specifica- 
tion for Porcelain Enamel on Alv- 
minum” and a tentative specif- 
cation booklet for processing 
methods. The Cost Analysis Com- 
mittee is now working on a suwr- 
vey to arrive at average figures 
for each step in the porcelain 
enamel on aluminum operation. 


nom 
Laly t 


Molybdenum Alloys 
Will Be Discussed 


A two day symposium on th 
technology of molybdenum an 
molybdenum base alloys is being 
sponsored by the Office of Naval 
Research Sep 18 and 19 in Detroit 

Some 15 papers will be pre 
sented dealing with molybdenum 
as a structural material, prepare 
tion and fabrication of molyb- 
denum and its alloys, metallurs’ 
of molybdenum and molybdenum 
base alloys, and molybdenum i! 
gas turbine applications. The 
meetings will take place in the 
Rackham Memorial Building. Fur 
ther information can be obtained 
from J. J. Harwood, head, Metal: 
lurgy Branch, Office of Naval Re 
search, Washington 25, D.C. 
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Hydrogen in Titanium 
Coming in October 


A concise report on what you 
should know to avoid difficulti«s. 








—— 
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CROSS SECTION of transformer coil showing | 
layers of “Mylar” polyester film. Because of high 
dielectric strength, these thin sheets of “Mylar” 







































rin ly reduce transformer size, weight 
on. 
icine incnldaasciniiadinassii Ee Eee 
* a & 
MYLAR** helps reduce size, weight and cost 

the 
ni of transformers for I-T-E Circuit Breaker Co. 
ing i 
vt “By using ‘Mylar’ as the insulating than the material formerly used.” *‘Mylar’’, offering a possible service 
™ material, we’ve been able to reduce All leading electrical manufactur- range from -80° to 300°F. 
mf the size, weight and cost of our po- ers are now using Du Pont “‘Mylar’’. Whatever your product, you may 
a tential transformer without changing They’ve found that “Mylar” has be able to reduce costs while receiv- 
Ta- its rating,” reports the I-T-E Circuit greater dielectric strength in thin- ing performance dividends with 
yb- Breaker Company, Philadelphia. ner gauges than most known insu- *‘Mylar’’. For more information on 
gy That’s because ‘Mylar’ has higher _ lating materials. At the same time, properties and types of “Mylar” 
um dielectric strength in thinner gauges _ this tough, flexible film is resistant to available, send in the coupon below. 
in moisture, oils, chemicals and solvents. Be sure to mention the specific ap- 
rhe There’s extra thermal stability with plication you have in mind. 
the 
a *MYLAR is Du Pont’s registered trademark for its brand of polyester film, 
ned REG.U.$. PAT.OFF in Canada, ““Mylar’’ is sold by the Du Pont Company of Canada Limited, Films Div., P. 0. Box 660, Montreal, Quebec. 

BETTER THINGS FOR BETTER UVING OO, EE EEE ——<—_ 
tal: -«» THROUGH CHEMISTRY | E. I. du Pont de Nemours & Co. (Inc.) 
Re- i Film Dept., Room MM-9, Nemours Bldg., Wilmington 98, Del. 

DU PONT Please send me information on properties, applications and types of ““Mylar”’ 
polyester film available. 
— Re 14! A a We are interested in ““Mylar”’ for: 
Name 
POLYESTER FILM Firm 

" Address 
7 City State 
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CUSTOM 
DIES ,, wosnee 
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o“ cE For nearly half a century S. B. 
STAFF Whistler & Sons, Inc. have been 
(o% CAPACITY manufacturing custom dies for 
the top names in industry. With our large staff of 
experienced engineers and skilled tool and die makers, 
supported by extensive mechanical facilities, we offer 
a dependable die making service to any manufacturer 
whose product calls for the working of sheet metals. 















COMPOUND 
BLANKING 


CAM 
AND PIERCING PIERCING 




































You are invited to send us your specifications and draw- 
ings for cost estimates and delivery schedule. See for yourself 
how Whistler dies are stepping up production and cutting 
costs in plants coast to coast. 


. S.B.WHISTLER & SONS, INC. 
741 Military Road, Buffalo 23,N.Y. 


r~ 
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LETTERS 
TO THE 
EDITOR 





continued ‘rom p ls 


Money,” May 1956, p 114. Second, the “Materials a 
Work” section, May 1956, p 119, relating the 
perience of Douglas Aircraft. 

Information from our customers continually 
reverifies that titanium does not dissolve at a meas. 
urable rate when anodically protected in any chromic 
and sulphuric anodizing solutions. We supply tita- 
nium wire and strip, not only to the direct user who 
uses the titanium rack in his own shop, but to rack 
manufacturers who supply many other anodizers. 
We have never had a complaint of unsatisfactory 
performance. ... 

We feel that both aluminum and titanium wil] 
have a place as anodizing racks; aluminum for spe. 
cial racks which will be used once or twice; tita- 
nitum for standard racks which will be used over 
and over, where the life span of the rack and the 
elimination of stripping between cycles will easily 
justify titanium’s initial cost. 


ex- 


A. G. CATERSON, Sales Engineer 
Rem-Cru Titanium, Inc. 
Midland, Pa, 


To the Editor: 


Mr. Caterson is correct. Titanium may be used 
and is being used successfully on a commercial basis. 
Other metals also may be used such as platinum, 
rhodium, etc. We did not wish to imply in the 
article that no other materials could be used; how- 
ever, aluminum is used to the greatest extent on a 
commercial basis. There are certain commercial ap- 
plications where racks are quite complicated and 
expensive. In many of these cases, titanium despite 
its higher cost is the best selection for rack com: 
ponents since it is unaffected by any of the conven: 
tional etches used prior to anodizing and it is ur- 
affected by the anodizing operation itself. 


R. V. VANDEN BERG 

Alcoa Process Development Labs. 
Aluminum Co. of America 

New Kensington, Pa. 


U.S. and British specs 
To the Editor: 


We need information concerning the comparison 
of British and U.S. specifications on aluminums, 
stainless steels, steels and plastics. 

Do you know of any such cross index of speci 
fications for materials? 


R. GoRDON, Assistant Chief Engineer 
Aircraft Engine Projects 
Aerojet-General Corp. 

Azusa, Calif. 


There is, unfortunately, no cross index of British 
and U. S. materials specifications available. Tw? 
comparisons of specifications for aluminum «loys 
have appeared in this magazine: Apr 1954, p 13° 
and Oct 1955, p 137. For further information. we 
suggest contacting the British Standards Insti‘uté 
and the American Standards Assn. 














PRIC 


